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Abstract of JP2002080571 
PROBLEM TO BE SOLVED: To provide a 
method for producing a polyalkanoate(PHA) by 
widely reducing the mixed presence of monomer 
units other than the objective ones, and also in a 
high yield by using a microorganism, a new PHA 
synthesized by this method, and a suitable 
bacterial strain for the above purpose. 

SOLUTION: The PHA contains at least monomer R o y% 

units of formula (2) and at least one of those jJL JL i>- 

represents by formulae (3) and (4) wherein, (n) is N^^r'T ~, L 

0-1 0; (k) is 3 or 5; R is any of the following U} ]£ 



formulae (5) to (7) [wherein, R1 to R3 are each CJL T 

any group of H, a halogen atom, CN, N02, CF3, »L )ftn Wt 

C2F5 or C3F7;(q) is 1-8 integer, provided that , P H , ^-^LA^V-- 

some specific combinations of them are ~*T^~ / ^0'**T t3) fl ~^ 



excluded]}. Also, the method for producing the 
PHA by using the microorganism is provided and 
the suitable bacterial strains (Pseudomonas 
cicorii YN2and : H45, P. putida P91, P. jesenii 
P161) for the same method are also cites. 



C5) 





http://v3.espacenet.com/textdoc?DB=EPODOC&IDX-JP2002080571&F-8 



7/29/2005 



esp@cenet document view 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2002080571&F=8 



(19)B*fl»HF/? (J P) (12) & |§ jfr & 



(a) (wmtm&mm 

#$12002 -80571 
(P2002-80571A) 
(43)^»H ¥J*14^3H19B(2002.3.19) 



(51)IntCL T 

C0 8G 63/06 

C12N 1/20 

C 1 2 P 7/62 

//(C12N 1/20 

C12R 1:38) 



ZBP 
ZNA 



F I 

C0 8G 63/06 

C12N 1/20 

C 1 2 P 7/62 

(C12N 1/20 

C12R 1:38) 
*T 8f^C0»56 OL 



ZBP 4B064 
ZNA A 4B06U 
4 J 0 2 9 

A 

(±mw m»m\z&< 



<21)ffiH»# 


#H2000-359789( P2000-359789) 


(71)UKA 


000001007 


(22)tf«IB 


¥jai2ipll^27H (2000. 11.27) 


(72)8?U# 


^CGCSycfflKTA-? 3 TB30#2^ 




ftH¥l 1-371863 




JftgCtfcfcfflKT:*!.^ rB30#2# 


(32)fflJfcB 


¥^£11^1^270 (1999. 12.27) 






(33)tt£tfc£SB 


B* (JP) 




^« Hfcfc 


(31)«ifc$fcfe®## 


1fH2000-23078(P2000-23078) 




JfcSCtfcfcfflKTArf 3 TB30S2^ *"V 


(32)«feB 


¥J£12^1J331B (2000. 1.31) 






(33)«5fc«L&jBB 


B* (JP) 


(74)ftS!A 


100088328 


(31)ff5fc«£SlHf 


«fH2000-23080(P2000-53080) 




#J?± &ffl (*2£) 


(32)«fcB 


¥^512^1 831 B (2000. 1.31) 




(33)»ifeffcfe£a 


B* (J P) 







(54) B89g©£#;] #Ufcl«o*5/7**yx-K -eo«3S*j£R^ntfflV^«*ft 



(57) [S»] 
k. 

'J?Kc< t h~tt*; v-xx> 7 j. t LT^tfPHA. M 

^(Pseudomonas.cicorii YN2&H45. P.putida P91. P.je 
ssenii P161). 



0 0' 0" 

.Otfo W>r «V» 

' (5) ' (6) ' (7) 



(Rl—R3Ji, H, )\uYvW=f , -CN. -N0 2 , -CF 3 , -C 2 F 5 ,-C 3 F 7 

*<•■) 



<CN,)n» 



TV 

r 



(4) 



(n«0~10.k(i3*5t<i5,RJiTie^(5)-(7)iOMil7!P<7) 

m 

Ut2] 



(2) ^2 002-8057 1 (P2002-8 057 1A) 



x-K 

A.B (I .„ (1) 

(tot'U A{±T^(2)t'^$^, B{iTfe^(3)* 

t h i jeui-c* o . miio. o i jojl i mv 

hi) 

Ut 13 

R 0 

(2) 

(CH^k 
CH 

CH, CH 

(3) (4) 

n <40~1 0-C^ 1 ). k &3±tz\i5X'h 

< b i> 1 tt±<7)ST'$> 5 ) 
[ft2] 



R2 




(5) (6) (7) 

(*(5) + . Rltt. *&!f?(Hh AD^ff, -C 

N, -NO,. -CF 3> -C,F 5 , -C 3 F 7 frt>fflRZtl 

(6)4>, R214. **M?(Hh ^py>JS^ v -CN, 
-NO,, -CF 3< -C,F 6s -C 3 F 7 *>68ft3ii6£ 
T'&>), r Ji, l~8cO^*^SS?$/l|.;^(7) 

R3J4, *&!I?(H). *\oyyWfr* -CN. -N 
O ts -CF 3 , -C,F 5 . -C 3 F 7 frfcHflSftiafrC* 
0. s 14, l~80m^g8K$*U,;{IU ±12- 

«&e(2>fcijftsRtLT. -mmsmsttimtz 

{4. 5^(5)tfeV^T. R1 = HT q=2<0g. R1=HT* 
q=3tf>£. Rl=-NO,T'q=2^ it(6)tcfcv% 
T. R2=Aoy>is^Tr=2^(fflL, -fcJEBfc L 
TJJB*(3)*iV^±(4)*»fe2*^36«aHl§*li«^ 
tR6)» R2=-CNT' r=3tf)g. R2=-NO,T' r= 
3?)m. j£<7) fcfcvvc, R3=HT's=lc7)a s R3 
= H? s=2<7>«, <i. SJRBfc&^ttK^fu ZM.<r> 



£BtLTJJE*(3)*4^tt(4)*»4,lj£4hW8JR$ 

imm2 ] Tffi*(8)T*3*l* 3-h Ko*y-5 

T*tf£ i: ZW&b-thXV h Kodf y7;W/x- 
K 

[ft 3] 



F 




(8) 



t«*JB3] TIK(9)t'^$ixi,3-tKn^^-5 

[<k4] 




imm4\ TIB^(10)-C^$fil»3-hh*n^v- 
4-(4--ho7xy*^)l»it/7-az, hfc L 
X-kttZb Zftftb-t StfD t h'Ddr^r/^yx- 
K 

Hfc5] 




00) 

[IM5 ] Tf££< 1 1 )T'^S*l£ 3-h Kn*^- 
4-(4-^r/7xy^f^)SS!SrqE:y7-^.y hfc L 

K 



(3)^2002-8057 1 (P2 0 0 2-80 5 7 1 A) 




(U) 

im$m6 3 TKsm Dx-mztiz 3-t h*o*^- 

4-(4-7;^D7xydr^)|SK^^y v-jl-> 7 hi: 
K 

[#7 3 




(12) 

[iS^«7 ] Tie^( 1 3)X-$kZti$> 3-t KQdf i^- 
4-(3-7^>fD7xy^y)iSe&tyv-jL^.y ht 

K 

[#8 3 




03) 

&*mt-tt>m& i Broody t HDdf ^tvi^ yi 

[#9 3 




(14) 

[f»£JS9 3 TI2^( 1 5)X'$t$tlZ 3-t h'n^i- 

k Sr&S&k-f l.fl*Jl 1 tes^y t h'n^v-r^y 
x-h. 
[#103 




[ 1 0 3 TI55t( 1 6 ) X-mtil 3 -h h* 
i^-5-(4-7/l.5ro7xydf^)^gf^^yv-i- 
<x hi: LT^. ty?-zz 7 h*«3j«43-jR-Cli«rV» 

yx-h 
[#113 




(16) 

[If£5lll3 Tie5C(8)T'^^S3-hh'n^>- 
5-(4-7;^D^x^;W^g?i:TIB^(l 6)T'SS 
itl>3-t h'odf ^-5-(4-7;WD7i>'^i/)gf8 

j'^yv-j.-.yhi: txttttz t zimt-fzxv t 
h'o=Jf^r;^yx-h. 

[€12 3 




(8) (16) 



[If^JSl 2] TH(15)tm53-tKD=t 
i--5-7x7^^^i!i:Tie^(i 7)T'SI$*lS3- 
t h* Ddf v- 7 -7 x J ? yg?Sr t jlz -y 

b t LT*tr£ ?r#mi:-ri»ii*« 1 £KO#U t h* 

[#13 3 




(15) (17) 



Clf^JSl3] Tfe5e(14)T'^$il63-tKD* 
5^4-7 xSZismm. TE^(18)T'^$^3-h 
H Ddf x-6-?x SXi/^VymXfiTmfti 19)? 

I. 3-t KDdf ^-8-7 x y^*? ^ 

y v-xx . y h t LT-^tfi t frttgfc t&nn&fl l IB 




(14) 

[■ftl 5] 




(18) (19) 



v-5-7xy^f^^g s TB«(17)'C«Sii*3- 
T'^SftS 3-h h'ndf v-9 -7 xy*i-y 
mox y h Hodf i^r;^ y x- h . 

[ftl 6] 




(15) 

[-ftl 7] 



(4)^2002-80571 ( P 2 0 0 2 -8 0 5 7 1 A) 




(10 (20) 

1 5 ] mm?&&. 1 73-2 ottc*,* 

Mfffl 1-14 W vf ft^fcfgg^y h H o**^ 
^yx-h3,-Kyv-. 

[ft ^ 1 6 ] TE*(2 l)T'^$;ft|>5-(4-MJ 
7;M"oy ^7 x x;W$9K. 
tftl8] 




[ if $m 17] jK y b h >-t;^ y x- h osgjt 
^*^t, TVi^yx-ha^r/^yx-h* 
f'JfflLTTf££( 1 )?^£;ft..g,^y v-xx-y hffl^^ 

RT^yx-hs-^tf^«-ct&iH-sis^# 
■f *c t £*mt-f s*y t Kn^vT/i^ yx- hco 

A.B ( ,.„ (1) 

(fcfc'U A(iTieS(2)T«$tl, B{iTia^(3)*> 
4Wi(4)-C33*i** y v-xx-y h^jMftSft* 
^SKfcfclJELtCfcO, mfio.OHU:, l%$t? 

hh) 

tftl9] 

R 0 

(2) 

CCH^k 




(3) (4) 



(±£5W», n (i0~l OT'&y. k \i3$fz\±5X'h 
Ut2 0 ] 



(5)^2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 




/CH,)q 




(5) (6) (y) 

<S<5)+, RUi. *ff!/f?(H). A D yvi?. -c 
N. -N0 2 . -CP 3> -C 2 F 5 . -C 3 F 7 *^SI!R§it 
SST'&O. q te. l~80SfW^^$itS;5C 
(6) + . R2ti. *SJ!I^(H), /xoyyiSf, -CN, 

-no,. -cf 3 . -c 2 f 5 . -c 3 f 7 frt?mmti&& 

T'fcD. r li, 1~8<^ER*»<5,S«$^;5?(7) 
(f. R3te. *^K^(H). Moyy^lF. -CN. -N 

o 2 . -cf 3 . -c 2 f 5 . -c 3 f 7 frcmmztiimvh 

9. s li. l~8<0Sib&^jMiR§*U>;{IU ±12- 
«^(2)(Ci>ftl»Rt Lt. -MoafcSiR-fSlgfK 
Ji. ^(5)(Cfc^T. R1 = HT' q=2cr)S. R1=HT' 
q=3<7)^. Rl=-NO 2 T'q=2«0S. 5^(6)(C*>V^ 
T. R2=VNO^y^T-r=2^S. R2=-CNT'r 
= 3<D». R2=-N0 2 T' r=3(Ol, ^(7) fcfcH 
T. R3=HT's=loa. R3=HT' s=2<9S. li. 

te. 5t(6)(CfeV^T. R2=ao^>-/S?T > r=2<Dg 

mik-t&tfV b Kodrv-T^yx- h<7)§!Sji;frS=„ 
[f»*JJt 1 9 J 7*/l^yx- h*rFfg3$(2 2)T'*3 
*T.3> T/Wtf /X- h X't> *) . jK'J t Ko3f x7Vk# /X 
- h#TfE#( 2 3 ) h 

#y h Hodf^r/^yx-hT'fe i-ii^i sieao 

[lt21] - 



V (22) 

(xie^+. R«iTie^(24)Ta$^ll>a*^SJ?$ 
*U>^&< i: 1 1 W±<rmX'bt) 
[it2 2] 



R* 0 



(23) 

(±!££*. R'{i±IB^(2 2)T-SiR^it^«. mm 

t-4X'$)&m. mmtitzmzti^x t-sx-hhrn 
frt>mmtiz>&%<ki>i^y±<7)£X't>z>. zz 

X\ t-2. t-4. t-6tel£U:C0g£tt<7)*£JRi9 



[-fk23] 



R4 
I 



(24) 



J«<7)^D^dr^l^S:^L. «i-e/x^h*fir LT 1 
~80§ffc£2l-f) 

c»^20] m$L®mm#. ±15^(22)^$ 

ft*. TVl^ yx- h t HSfc ^^-tftgtStcJ: h l KPg-e 

[fS£«2 1 ] f&fcfeOigSta*. ±f££( 2 2) 
ft* T)Vij y x- h t ffat Sr-S-tftSifitcJ: £>tg»i . 
^^^<±IB^( 2 2)-ca§tll»T^yx- h km 

mi-if*. fr^mmmzmmitztmizxztmeyj?* 

< k 1 2K©TlTi5nSi«*JS 1 8ie©^'J b Kd* 
i'T/i^yx-^gje^. 

[iM2 2 ] mm^mtK mm^tt^mx-m 
1 ste^o^i; b h'ndf^T;^yx- Ynm&rm. 

[mm2 3 ] i£Stgj&Wrj-*. 7,1? h-x. 

h i IS ^*is 1 8 tes^tf u h h y7/w y x- h <r> 



[IS^2 4] ,-Kijt h'Ddf^T;^yx-hcoi?jt 

mmx\ wcDvi) yx- h zm txmxv b nndf v 

5 i k *W&b t V b Kodf j^T/^ y x- Y<7)m 

mm. 

in^m25] T)^yx-h*r F ie^(2 2)T^ 
fl&TV^yx-bT'&O. ^'JhKndfv-r^yx 

-h*n r tej<:(2 sj-r^^ns^yv-i- . y YOzts 

sjf U b Hndf i'T/Mr yx- h<7)Kg*-a. 

[fl:24] 



w (22) 

CtJEsW", R«iTie^(2 4)T-^$ixSS*^SD?$ 
^S^< k i> l K±coaTS>S) 
[It2 5] 



K O 



(23) 

UJBsW, R'«iJJE3t(2 2)TSBRSiifc*. 



(6)^2002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A ) 



X\ t-2. t-4, t-6ttia±tfaHWSo*SrttO 



R4 

I 



R4 



(24) 



~8cog&£|£-f) 

[ffi*lg2 6 ] ft£ftalft«4t. JJE«(2 2)X'*§ 
its 7/1^ /x- h b df ! J ^7* h y fc Sr -fttfWftfc <k £ 

i mTfihtit z b mm t , 2 4 
[|g*«2 7 ] mmotsmw, ±ie^(2 2>t*$ 

iil> 7/1^ /x- h t jjc ! J h y 1 1 #tf«WMc J; 5 
i*ltUS<JJ£*(2 2)TUS-h.ir^yx 

=5r< fc 1 2g»rcfffah.*ll*B2 4 Bfttffcfry t Kd 

[19*^2 8] ^yhHD^^r;^yx-h<oise 

#£T*ot\ T;^yx-htTCA^^;WlM-^ 
**tf**ftT, §£77l^/X-h£;flJ$L 
Tf£K'J h Hndf ^r^yx-b^^ti,^^ 

T^yx-hco®t^. 
[11^312 9 ] T/P^yx- H&TOE5Ji(2 2)X'^$ 

* y h h*p^^r;^yx- hT**m«JB2 8§aiw> 

ltt.2 7] 



u (22) 

ti&'J?%< b 1 1 «±<0£T-&.&) 
[fc2 8] 



(23) 

tttzmzn^x t-2x-him. MtRZtifcmz&^x 
t-4x-hi&. miztuzmztmx t-ex-hhm 
frbMmztiz>'j>%<bhi^>y±<r>mx'f>$>. zz 

X\ t-2, t-4, t-6<ilJiLh<OS^fflO^$-KO 
%*>) 
[It29] 



(CH,)t 



(24) 



S$t>L<{£kB$cD7x7*^a, g&iL<{i*fi 

[»$>I3 0 ] 19t£ftOl8**t. JJW( 2 2)T'i£2 
*U77l^ 7X- h- fc TC AIM ^;KcW4-T.g.*18K 

t sawsttt: x & i gw-cfHafii i b mmbt 

h , Iff^JS 2 8!B«Otf l> t h'o^rv-T;^ 7x- hco 

tfM<JS3 1 ] ft£«Ott£ft<» JJB*< 2 2 ) T*S 
JiST/l'ayx-hfcTCAiM ^/MiBB-tSW^ 
k**triS*lcii»«i:. i*U=»<JJE5iC(2 2)T 

^istiSTvi^yx- h t tc a^ ^Mzm^-th^ 
&< t i>2mvftbh&n$m 2 sisa^y t kd 
[it«JS3 2 j tc aim fMzms-thwmmi 

BL WHr>K, *xvK. rm?SL 77A«, 'J y 

[1*^3 3] Sttft£0W, 7W/l-ht^ 

>V1iJx.-YbV)l\Zvm>hWS. : f:<?>&bZ-k^ 
ofiJKB^iBlHtfcflMtfc: J:««XO^< k h 2W§ 
X-fihtl&XV h HD^^T;l/^7x-h«0^g^ o 
[»*)I3 4 ] 7/W/X- h*>TIB^( 2 2)T'^$ 

iiS7;l/*7x-ht-$)0, #y hh'ndf yrwyx 
-h* { TieiC(2 3)T*Sii*« 77-3X7 h^tf 
h HoJf ^T;^yx-hT'^SIi^3 3IEKO 
*D h Ho#^r;^yx- h£7)^s^ 
[{t3 0 3 

0 (27) 

ti&>j?%< b t iia±(7)aT-*&) 

[ft3 1 ] 



(23) 

R'tt±.s&t(2 2)X'mmh.tz&. mmz 
tuzmzti^x t-2x-hhm. m&tvkwztowc 
t-4x-hh&. mtRZivkmzt5\*x t-ex-fo&m 

frt>M1RZti$>'>%<bi>l^&±(?mX'b&. zz 
X\ t-2, t-4. t-6<iliiLhc7)Siaffico^SrSXD 



t 



[-fb3 2] 

R4 

cciyt 

1 (24) 

(JhKStk R4Ji. Hg&iL<ti*gg|<D7x^g. 
8S<9x?o^*i^S£5iU t \t%ti?tim.LX 1 

nas s P . ) izmth m.wc-h hm>m i 7 . is. 2 

4 • YN2ft(Pseudomonas cichorii YN2. FER 
M BP-7375). ^-a-Ht^X • f-n'JT-f • H 
4 5ft(Pseudomonas cichorii H4 5. FERM BP 
-7 374). i^-K^ETX • Tf-r- P9 H*(Pseud 
omonas putida P9 1 s FERM BP-7373). 1/ 
A-Ftt^ • i^x •y-fei'f • P 1 6 1 tt(Pseudomona 
sjessenii PI 6 1. FERM BP-7 3 7 6)^A>^ 

mfrt>mmtit:>j?%< t 1 1 «rc& sfg*JS3 sie 

->T. TB3*(2 5)T«S*l6 5-(4-7A'*07x- 
A'>mEttfr-fttr4M'C.- 5-(4-7/^o7x-;W$ 
V8&WMlX3-t. Kn^fy-5-(4-7;^D7x- 

tZftftitthmimi 7. 18, 24. 28. 33<0 

l-fk3 3] 



F 




(8) 



[fS:£JS3 8] Tte^(9)T«$ni. ; E7V-JL-.y 
r-Sr-ttf^y h Kn*y7^7x-hoi^:fif£T& 
Tie^(2 l)T*§ni>5-(4-hy7;^n^ 

f-^7 x ~jd *ttw&? . 5 - ( 4 - h y yjva 

7. 18, 24. 2 8. 3 3cr>^TixMziiM<7)X0t 



(7)^2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



I<t34] 




(9) (21) 



imm3 9] Tie^d o)X'mtiz*s-?-3.- 

•y h 'J h Ko* 7x- h<7)§gji;frftT' 

&->X. Tie5C(2 6)T'^$ftS4-(4-xhn7x7 
*5")B»fc*tti»frC , » 4-(4-XhD7x7*^)8 

SSrf'IfflUT3-hKDdf^-4-(4-^hD7x7^>') 
iSK ; e7v-a- > y h££trt?y h Kn=^rA<#/x 

®t-tZ>m%l3l7. 18. 24. 2 8. 33cr>^-ftl 
i)Hz$m<O^U t Ho4f 7x- hco^jt^ o 

[1*3 5] 




(10) (26) 



[M*£4 0] Tiesd DTas#i**7-7-jL- 

•y h £-&tf*y h h'ndf v-T/P^ 7x- hcoSjt^f 
&^T. Tie^(2 7)t'^$^lS4-(4-^777x7 
*^)SK**tfiS*"C, 4-(4-^777x7*^)8& 
K5-f0fflL-C3-hh'odf^-4-(4-^777x7^^) 

bi^7-?-jl- ./ h^tr^y h HoJfyrwyx 

®t^iS^17. 18. 24. 28,.3 3WvWl 
*HCIB»^5Ky h Ko^i^TA'* yx- r-<7)glji;tr£. 
[113 6] 




(11) (27) 



[M#K4 1 ] TfEstt 1 2)T'«$itl > ^7v-JL^ 
•y hfc-atrsKU h Hndf^7;W*7X-h<r)^jS^-c 
&->T. Tie^(2 8)T'^$fl.^4-(4-7;^D7x 
7^^)SKS:^tS«5T-. 4-(4-7/^07x7dr 
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) 



v)l&S!SrfflfflLT3-hKD^^-4-(4-7;^o7x 
v) y v-x - vh£istt#ytYa*isT 

zttmik-thmmi7. is. 24, 28, 33 
aass. 

[ft3 7] 

F 




(12) 



(28) 



m$m4 2 ] TBrC( 1 3)-caS*iS* J v-xx 
•y htSttXV b Hodf^r^yx- hcJOSii^X' 
£>-?T, Tie^(2 9)T'^§#iS4-(3-7;^D7 x 
^^^)B»**WS«T, 4-(3-7/^D7x7^ 
^)Ml^fflU3-t KD4fi/-4-(3-7/^D7i 
y^g&S^yv-xX'y h££tf#y b Kd^t 

zt&w&k-timmn > is. 24, 28. 33 

[ft3 8] 




< 13 > (29) 

Hft**4 3] TE^(3 0)T'i§Sfi|,*:/^-j.- 
S>-?T, TE^(31)ra$ii4 5-7x^;P^Eig$- 

^S^x-zt^fSfty V-xx y h^^tnKy b K 
ndf v-t^* yx- h fc/fegf 
^*1-&itSr#ffit-fS»^«l8. 24. 28, 3 
3 cov ^'ftl* 1 (cl2®04f V b KD^T/Mr yx- ho 

warn 

[ft3 9] 




[ff#Ja4 4 J TIH^(3 2)VmZtlZ>*: y V-J2.X 

t h£*tr#y t Hndf ^r^yx-hoMKWST 
TI£*(3 3)T'^§ilS6-yiX;i,A,^^y 

4. 2 8. 3 3<0V^r#uWcEttWJtHo#^7;l, 
Ifc4 0] 





(32) 



(33) 



imm 5 ] Tie^d 4)t-*$#i.i,* y v-j.x 

* h ££tr #y h h'Q^^r;^ yx- howw&ttT 

v-4-7xy^f^SKtyv-xx.y ht^MfUb K 
Slt^l7. 18, 24, 2 

8. 3 3cou-ffi«H2ie^^ybKDdf^r;^yx 
HL4 1 ] 

p 



OH 



(14) 



(34) 



[M*g4 6 ] TE*( 1 5)?*S*i*:Ey v-xx 
-y h Sistitfy b KD^fyr^ yx- hogat/^-c- 
$>-5t, Tie^(3 5)-C'S$il|,5-7xy^^^g| 
^tftgtftT'. 5-7xy^i*n|$g£fiJJ8LT3-bh' 
Odf y-5-7i y * J V-XX -y h £Mrtf 

y b KD^i^r^yx- 

*I8**t*ii:*1Mli:-ri||*JHi7. 18. 2 

4. 2 8, 3 3cov^-rtL*Hcie«^ytKD^^r^ 

Hfc4 2] 
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05) (35) 



[§**«4 7 ] TW( 1 6)tI?^i|,t/7-a- 
•y h ZltttXV h Kn^T/Ptf yx- ^SSia^rarC 
*-sT, Tfe^(3 6)T'S$nS5-(4-7y^a7x 

>0^I?£fiJfflLT3-t Kodf^-5-(4-7;M-D7 

x y * -» s^ire y -.xx -y b zistsx y t h- 

i^T/^yx- h £££*-6ft£ft£iHtt-*x:|l$# 

18. 24, 28. 3 3<0 

v^*Hciem^rf?y t >-r;p*yx- hois^t 

UN 3] 




<16) (36) 



[«*JB4 8] Tfe^(3 7)T-*$ft&*y7-xx 

£>-?T. Tie^(38)T"^§ilS4-^^nA > d|fv;Hg 
»£*tf**T\ 4-v^n^>-;HgK^frj^L-c3- 
h H o^f x-4 ^ da.^ ^/USigt y v-xx . y h £ 
£tf y t v7;^yx- h 

4. 2 8. 3 3<7)\^~rtU)HZMm<r>XVtVu*i'T/l' 
Ut4 4 ] 



a- cry 

(37) (38) 

9 ] Tf£*(8)£tTFf£*(l 6)?»S*i 

& t y - > y h £%ts# y h k odf ^r/Mr y x- 

>0|?jg^T'*-5T. Tffi^(2 5)T-^$m>5-(4 
-7>M-D7 x^A-)S»KaimE*(3 6)T£l£ftS 
5-(4-7^oyxy4fx)^B5^tftgtt!!T'. 5- 
(4-y;^Qyx^)^gtaV5-(4-7;^nyx 



/*^>^&£f!lffiLT3-tKo*x-5-(4-7/M- 
n7x-^)S^Kat/3-h Fn* ^-5-(4-7;M"o 

7xy^f>-)^K^y7_j.^.. ; , h^^trJify t ko 
*t&zb*mtk'i-immi8* 24. 28. 33 

iiMzimcox y t h*n^ v-r;p* y x- hog? 
[<ffc4 5] 



F 




(8) (16) 



[-fb4 6] 




[ if m 5 0 ] Tie^( 1 5 )RtfTlE5*< 1 7 ) T«S 
ft&tyv-xx . y h^trsK'J t Hndf ^7;^/x 
-hO^t^TftoT. TE3S<3 9>T*Sft.*7- 
7xydfv^7^>-i?S:^tfig«!!t'. 7-7x7*^ 
7-^ ygSrf ijffl LT 3 -t K ndp 5-7 x y ^ 

-xx«y h£-£tftf >J h Kndr^7Vl^yx-h££jg 
**«£«te«*f*X«*#**£i:£1»«i:**lf 
#"S17. 18. 24. 28. 3 3cr>^-rtH>Hz§mc0 
*y b Kn^xTVi^yx- hc^t^a. 

Ift4 7] 




05) (17) 



[fc4 8] 
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imm i ] TK*( 14), tb*(i 8)Rma 

S(19)t'^5tyv-a- 7 h*£trt?y t Kn 

* ^T)vn /x- h (omumx-b -> x , Tte^( 4 0 ) 
?mzix& 8-7 x ?>m-ktit&MT\ 8- 

7 x y * >-# ? * V8£f |ffl t T 3-h H y-4 -7 
x/^l&lL 3-h h'n4fi^-6-7xy^f^A.df-9->- 

&&tX3-t Hodf^-8-7xydf i-oj-^^K^/-? 

-clx -y h ££tf*'J h h'D^rxT;^ yx- h 
3<3B17, 18, 24, 28, 3 3cOV^*Hlfe«t<7) 
9 ] 




(18) ( 19) 




0 (40) 



[18*315 2] Tf£*U 5), Tie^(l 7)atTFIB 
*(2 0)T^$^iSqEyv-j.x. y h£-&tf!tf!) t Hn 
^^T;^yx-h£0Sit^T'*oT, TK*<4 l> 

X\ 1 l-?x/*i^T#yig£fiJfflLT3-t Kn 
*^5-7xy*H5F«R, 3-hKoJf^-7-7xy 

^y7-a- 7 h£#tftf'J t h'n^r;!^ yx 

- b *zm-hmmz%mthj.m *t 4 i t 

at-rSIS*«l 7, 18, 24, 28, 3 34Hv«i 

[<fb5 2] 




0-0 (20) 

[ft 54] 




[ff:£S5 3] v-x-h'^X •■fa'JT^ ■ H4 5 
$(Pseudomonas cichorii H4 5, FERM BP-7 
3 74) 

[W^fl5 4] >-x-H^-f^. • • YN2 

tt(Pseudomonas cichorii YN2, FERM BP-7 
3 7 5) 

[|f^5 5 ] jol- -f x • . p 9 1 ^(p 

seudomonas putidaP 9 1 , FERM BP-7 3 7 3) 

[ff«Jl5 6] ^x-K^-hX • i/x-y-fex^ - Pi 
6 ltt(PSeudomonas jessenii P161, FERM B 
P-7 3 7 6) 

[0001] 

v7Vl^/X-MPHA), ft£«£ffl»fc3ttPHA 
[0002] 

^3 fit: < v ^ v ^ ttftwegftv > imm®m®iz 

2 SWa^lijDfc&D, *>&i§£«i, ^>f**x>^ 
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*y-3-t w*><m®(PHB)izitmtim!k®n& 
at. mmuxwizx v&mgks , a <r&mi,zmmt&z t# 

x. mmttcm. n*kmmiXvxzTMz±ttmzti 
< c^r^s^k^i^j; 5 [z smmizmg i 

7x+v7tixmm-f&zttfx'$&. mix. m$l 
nztix\,\&mm¥5-i 59^m. #m*6-i6 

9 98 0-?!-&$8. ftl!¥6-l 6 9 988^&f8. &m 
¥6-22592 l-f&fg frfc'). 
[00 0 3] ZtltX\ ^<<7)MWPHBJ>S^li 

^m^PHAi^ML. m^mzmm-thzt^m 

*kftM&T7X1~vm9l&m. «*)x* • r-f - ■ x 
xmf. P178-197. (1995)). dO«t a^SS^^j^P 

HAtt, zvi^izm^m&foco^^mM. ig 

btmhfixm. ZtlZX-Zlz, PHAcrmt<Q&& 
m9V)Vj:$tiX%ti. 

C0004] mUf , 7;Mr 'J •a->bo7r^ 
H16tt(Alcaligenes eutropus H16, ATCC No.l 
7699)&tf-e<9^#H*tt, ^0^»B#<7)«^!^^§ 
•tf&CltKioT. 3-t h'ndf ^KK(3 HB) t 3-h 
Hndf^^g|(3HV)i:Ofta:^S-«^^ifflji!tJfC 
C i#?SS$*vO>l> (#H¥6- 1 5 6 0 4-f- 
4MB. #3l¥7- 14 3 5 2-f ^¥8- 19 2 2 
7^&$P?). 

[0005] ftKJ¥5-7 449 2^ffiT'(i. ^f-o 
A^f-y >>i>,|g(Methylobacteriumsp. ) „ A 9 3 ••/ ij 
Xj|(Paracoccus sp.L 7/l-# 'J y*XJg(Alcal igene 
s sp.). ^a— h*^XJg(Pseudomonas sp.)«9{&£!|% 
&£&3*>'W<^-7/l':3WWfci£M§tf6^ 
fciOs 3HBfc3HVfco=ftfi-&#Sr±g$tf£;fra; 

[0006] ^¥5-9 304 9^?g, fttf. WM 
¥7-2 6 5 0 6 5^&«Cli. rxntfx • t' 
X(Aeromonas caviae)£\ ^4 ygH^y — :7*?&£ 
^SStLTlg#-tS^tlCj;0. 3HBt 3-b Ko 
*i"v*^ylK 3 HHx)<7) 2^*a^#c*<^§fi 

[0007] 1fgS¥9- 19189 3^&$T'U:. 3 V 
• T^V^yyx • IFO 13852»(Comamonas 



acidovorans IFO 13852) #>\ 7)\>n >f&Mfi 1 . 4 - 
y^-^S-^^t LtfflV^tSttJ: », . 3 H 
B t 4-h Kndf i^iSKfc y v-Ji.x.y h LT^ 

y xx r^Sr^S-r & .1 t $ *iT 1*5 . 
[0 008] i£igifcA<l 2gS*T'c7)+a 

^(medium-chain-length : mcl fc B&i2)<0 3 -tHDJf 
^ X- M 3 H A) i^=5r & P H A KoV vc?)flf 

8SJi*# < 2 5 -I i: #<°nrt';5 0 , *<?>m 
P!ISrTIB(l)tJJ:y(2)^-r. 

( o o o 9 ] ( i )0mt$mmiK<&f8.:m'm&2 

64 29 3 7^T'te. yi-Rt^ • ^U^VX 
• ATCC 29347$fc(Pseudomonas oleovorans ATC 
C 29347) fc. UT^^«J§l»^bl<|g^4 
tlZkizX*). Mm®tf6frt>l 22T-<93-t Ko 
^■^T^yx-hcO^yv-JL- - y h^Wf&PHA 
#^$ft££fc#|^$it-0>&. Appl.Env 
iron. Microbiol, 5 8 (2), 746 (1992)«i x vjl-H 
-t^X • ^^^^^^^(Pseudomonas resinovorans) 

LT. 3-hh'adfxK 
gL 3-t Fo=5fv*??:x 

B?> 3-t Ko*$^*>*aUfc 1 : 15: 75: 9)^ 

Lt, 3-t r-'n*^i&gL 3- 
hKDJfy^fyS, 3-h h'ndri^^ygL 3- 
h Fn^r^r^>-K(*Jt 8 : 62 : 23 : 7)£xx>y h 
t -fl.^ y x^f;^Mt§ C t V \& . 

[0010] ( 2)mwtsffim mm Ltz-&& 

Int. J.Biol.Macromol., 1 6(3). 119 (1994) lZ 
li, iSA—V^i-X sp.61-3ft(Pseudomonas sp.61-3 
strain)^, ?)Vziym-Y V VJ*£m-%$;Mt I 
X. 3-hKDdf^SK. S-tHndf^df^yg?. 3 
-t h-o=5fi^r?;i>ygL 3-tKDdf^r^yi?. 3- 
h r-'odf h*-r^>Sffc V^fc 3-h KtJdf isT)Vi]V 
g!&r/. 3-t r-'odf^-5-cis-r-byK, 3-h>'udf 
x-5-«is- Kf-byHt V^fc3-t r-'D^r^r^^y 
g?£xx >y h 1 1*4 'J x^r^Sr^^ri. i i: #fg£ 

[0011] PHAO^^i, IBja 

odf^r>-;l--CoAj SrSWfc U PHAv-y^-4f 
( P H A synthase) (C J; 0 ftbilZ . 
[00 12] rcoAj fcli rffl^ A (coenzy 

me A)jOCltT'J>S. -5" L"C±lg( 1 ) <7)%' 1 fiffifo{Z 

#fc&tJt TD-3-t KD^r^r^-CoAj 
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RCH 2 LB 2 COOH 

_ - HS— CoA 

acyl-CoA Synthetase 



[0014] 
Ut5 5] 



RCH 2 CH 2 CO-SCoA (Acyl-CoA) 
Y FAD 

acyl-CoA dehydrogenase k 

j^FADHj 



RCH : chco- scoa (trans -2 , 3 -dehydr oacy 1. -CoA) 



enoyl-CoA hydratase 



— SCOA 

0H (L-3-hydroxyacyl.-CoA) 
3-hydroxyacyl-CoA 
ep-lmerase 



g ^Y^^CO — SCOA 

0H (D-3-hydroxyacyl-CoA) 



PKA Synthase 



poly(D-3-hydroxyalkanoate) 



sat, ytva-xmnmmmti. pha*£& 

Jftt*«^i, r M6K£jftB»j «ffc±tfc r D -3- 
h Kn^r^-ACPj 36»feS»S*tfe r D -3-t 
Kn^^r^CoAj tf&mmbLXffhtlZbZ 
tixwt. ZZX\ r AC P j fctf r7»^,^ + y rr 
Or^fXacyl carrier protein) j <T)Z bX'foh. 
1 0 0 1 6 ] b Z AtJfiAOtfc^ 0, ±E( 1 )*$ 
«kU f (2)T'-&^§ifCv^PHA{i s v^fcumtcr 
/^/^Sr^r-fS^yv-J.- . y h*^J5r|,PHAT'J> 
£. L*>U £Oj;3&i^feiittPHA<9J:9/£&& 

(0U If. 7x-;t«&£)£ffll&fc:3i 
X Uc P H A#©6T & £ t #«H$S*lT v > 

^J:3^PHA<^^{cMLTIi. 0Kft£?iJffi 
Lfe^toV^T, 0»^{f N Macromolecules, 2 4,p5 

256-5260 (i9M) t v-umzmmizmxixp 
HAtizm&mmz. Mmut. ^x-k*^* 

• ^l^#:?:vX(Pseudononas oleovorans)#5-7 x 
^WWHt /*>RtoMt2 : 1 . tS»Kl Ommol 

>-f#>lL 3-h h*n=3f^-5-7x^^[g(fiit 
0.6 : 16.0: 41.1 : 1.7 : 40.6)£3.-> y h bt 
XfvP2\ J&tttlLftfc 1 ? 160mg(ffi«c{^fS^ 
SSJt 31.6%)£*U 5-7x^S««i:* 



3-hKo^yf^y^ 3-h h'o^x-5-7x^ 
A«9R(ftit 7.3 : 64.5 : 3.9 : 24.3) £ h 
*#yx*-f/Hfc, **»lL&fc») 200mg(a«c(c*f 
-T^^SSih 39.2%)4-SrS£i:*^$^T^ 

£^^fcftspHA«i. si->m>*??>& 
&%^t>tLX\,^ztfrL>i>±izmiummxa& 

[0017] 

3 ttmrn] a±.<ox 3 mm 

*Btt«WL {si 9, m<m 

fR-ffimcohcoimbtiX^htf, 77*i"y?bLX 

0>m*%tt3te^ <mmz*t£+ttx'*>z>bimi 
&\ mimmiPHAmmmziiuzifckix^ 
<£#>«i. £m&<mtLx^<zb 

a^o p h a mmmizzm 1 3 *ft±ftoiift. as** 
timx-hh. 

[0018]-*. Kr^oi: 3*. ffiftHS-fflgffc^A 

it^fciB t z b x\ mx itzmmmmm 
tztmtz. mxmzmmm&tmiK r®m 



ttt fcfiipTttC** J: ? fcftfifc P H A 

^MLohmmmsk: u^ztzmwmmxb 

loo 1 9 j zozoKmmmmizmAUzPHA 
<mnmtLx\±, miuz? *-}\&. zuzm?* 

[0020] 7xX/U3£<7)fl!!<7)09i: LT<±. Macromol 
ecules, 2 9,1762-1766 (1996) C ya-Km ^ 

p^ii?7y^*f; 5 -( 4 - smig ( 5 - ( 4 -7 ■f/l' 

T, 3-hHD4f^-5-(4-h'J;W^S?^^yv-i 

- •/ r- LT^tf P H A & £ tfSS&Sfi.T V* 

[ 0 0 2 1 ] gfcfi. Macromolecules, 3 2 ,2889-289 
5 (19993'fcli, yjL-K^X • :tl'*4?9V*0t, 5 
-(2,4-^hD7x-;WSmKfcy^yHS-a«t 
LT*tf*8*T<0«f»fcJ:r>r. 3-bb'n*x-5- 
(2,4 -i?- h a 7 x Wfctf 3 - 1 H i^- 5 
-(4--hD7x-^)Sfi8&ty?-a- 7 LT 

[0 0 2 2] ttl. 7xS*'>m<7MklT\t. Macro 
mol. Chem. Phys. ,1 9 5, 1665-1672 (1994){C S yi 

— V^-fx • jfw^-^y^i i-7x/^f^-'7yT 

# >m>b 3-h K pdf j^- 5 -7 x 7 * S/StfRRtf 3 - 
b r-*n*>--9-7x7* h fc LT£ 
tfP H A SriS-TS it *«£*rO>S . 
[0023] Macromolecules, 2 9,3432-3435 
(19%)(cJi. v-x-K^T. • ^UjM^X^SrJfi^ 

6-7 x 7*i"v*-tf- 3-h Hodf x-4-7 
x7^v|g&&tf3-b Hadf y-6-7i/^fy^t 
yKS-i^-yht LT-£trPHA£, 8-7x7*^* 
7 7 3 -b Hnafv--4-7x7df^iSgatf 3- 

h r-'D^>-6-7x7^r^df-^yiatX3-b h'Ddf 
i^-8-7 x 7df 7 >-®£:xx -y r- b LX-ktS P H 
A£. 1 l-7x7=Jf^»7>T^yK*^3-bFn=3f^ 
-5-7x7*i^g&tf 3-b KcMfv-7-7x7* 
x\7*7 yKSra. - •/ h t LT-t-tf P H A fr^iShr-j, - 



[0 0 24] 
[ft 13 

41 













(mr/U 




(%) 




950 


100 


10.S 




820 


90 


11 




150 


15 


10 



[ 0 0 2 5 3 Can. J . Microbiol .,4 1 ,32-43(1 
995)T'(i, i/a-Km • *U*#yyxATCC29 
MlWRVi'i.-'F^i-X • 7W(Pseudomonas putid 
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a)KT2442ft£fflVv^ :t77>-i!i p-^777x7 

£S«i:LT. 3-b Kn* v-p-^T77x7^>-^ 
■^ViS8v>(i3-b Kn^-p-x hD7i/J[-y^t 
yg^^v-xx-y hi: LT-^tfPHAO^SC^ 

[00263 =8!fm2 9891 7 5^$g{CJi. 3-t 
Ko4f is- 5-(^r 7 7yM"0 7 x 7^)^.y 7 7x- r- 
(3H5 (MFP)P)xx<y r-fc£v%{;£3-b Ko^i-5 
-&7)V* 07 x 7* >>)<y 7 7X- r- ( 3 H 5 ( D F 
P)P)XX >y r-*>£>&S;jVE;Jfllv-, 4*SKfci>3H 
5(MFP)Paz 7 r-fci><^i3H5(DFP)Pxx.y 

[00273 £*i&<0£*ttJ»T**Br r Zgpgl£g j 
Tfr*xh.TV*4. 

nmms': -«a, 24B$ia : z&g. 9 6B#ra 

( 1 )nt>tl&XV V- : 3 H 5 (M F P) Ptf^tf-'J v- 
-KB<0gft:7x>gL -f-T-r-x^-T. 
ZgB<7)S^:^ 7 77M-n 7 x 7* y>/yf* 
(2M# ^flS.-K'J 3 H 5 (D F P) P*t^'j7- 

zsaoa^: >-'7;^d 7 x 7 * >"7 Vrij ym. 

(3mt>h&X>J 3 H 5 (M F P) Pa#y 

X.3?X 

ZgBc7)S»:^77;^n7x7^^«77T^>K 
(4)f#^>tll.^UV-:3H5(DFP)P3^yv- 
-S@^SS:^^^yi?J>S^(i7-7->-e. -f-Txh 
Xdf-7 

i-'7/M-o 7 x 7^f S"7 ^1! 
-eco^mt LTii, «yi$&o«Mffl|g|fiiR$«fl:L 

x7^f^ss-^rrs,-Ki;-7-f-g-^-fi, < rfc*<T'§, a 

Sr4^. i t WTZ t LT V^l> . 
[00 28 3 >-7D^4fv-;Pa^^7v-x^.y 
h*fc^tf PHAJi. iiftoMfiftt KD^yTMV 
jg£xx>y ht LT-i-tfPHAfcJi^Se^H^rtx^ 

jyxiZj: Z>£mcr>Mtim%ZtlX V>|, (Macromolecu 
les, 3 0.1611-1615 (1997)). 
[00 29 3 ZtMStzXtm* is*-Y*1~X itl< 
XX^yx*^ yi-ym(aT. NAtimtf&)tis7 

n^^BK(JJlT. CHBAfciaiJ-ri»)J>SV^^ 
^o^>/;l^SW»(jaT» CHVAtiBm^l>)c7)*» 

7 hi, 7-f>K*5Ri0xx.y h^t^PHA^f^n 



10 0 3 0} *co!R*mizmLTlt. CHBAC#L 
T, S«?filgh-^;P2 0mmol/Lc7)^#T\ CHBA 

[0031] 
[|£2] 

m 



NA:CHBA 


CDW 


PDW 


#3* 




5:5 


756.0 


89.1 


n.8 


NA.CHBA 


1:9 


132.8 


19.3 


14.5 


NA.CHBA 



[0 0 32] CDW:^B#caft( mg /L), 
PDW:feji,-Ky-7-a4( m g/L) . 
iR$:PDW/CDW(%) 

[00 33] £0<fc?t, ®*&g$»£{Ii|{;:SAL 

KPHAzmkmz£*)£mij;o tt&miir. mz% 
iftii/j.-v^i-x ■ *is*xy>x<7)mi&miz%.ti 

x-hs-, xvv-jmbLx<7>mmi,ztotxmm». 
wm.t ixhrnm-fhumtm^nxuh. 

[00 34] U>>Wr#£>, &ALJ: 3 
tf** T)Vij /X- h § . # tj v-M^I LTc?)f ijfflfc 

mixmmmmmbLxhmm-t^mi. m.nv 

% yx- h*>&tf)j8iHfc£ x h T^JU-CoAO)±mz 

m~3< xfr^-mcom&ffmztixm , «t a 

J: 0 T±*)-fl~CoA££M-fZ>Z tWX'% 

■f, ^WctoPHAcT^t LTffludsry^yx- 

tc->tzW&tmrz\z>k&L. Ztlt>tfPHA<?)*S-?- 
^vhblxm&tti&t:*}. -StftZtthPHAIi 
®«*^f-l->a2o^1«oM=SrSty v-xx. y 

T'&S 3-h ^n^-iy-e-y 

h Kn*i.-4-7xy^g&jg03®®co*y v-xx 
ty-7-a.x-y hi^^SPHASr^J: 9 fcf4»£, 
KJ; h r-b^;P-CoAcr)4^(c^v ^x*K-i«) 
AO£jftfc«asw**»*»4 jSl p H AtoiK$*< 

[0 0 3 5] *AU: 3 
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[0036] U>L&*<^ *«!8tfe<0«Wfcj:*i 

mmszmmmmbL. 0-®wmmxa& 

SfifcPHAUu f<o«»W!5<, 

5 0 %fcLh^\ liMffl^iiCS*^!, * 7 7-a- - y 

y^^i^)T-*>Smcl-3HA^ 7T-xx.y hT'fc 
4. ^iX^c0mcl-3HAxx.y Mi, JPSfcOffl&fcfe 

-**PHAfc#*K:»£Lifc*£» '-K'Jv-<7)#5Xig 
»aK(Tg)**L<BTS-lir6. £<0fc*>. ^Tl? 
U 0 b-fh^, mcl-3HA^y 

■7-xx.y h<7)mmimn,<&\ z<dzlo-% 
<o«±. mmmzimt&izkte*)^ zn^ m 

cl-3 HA^y V— xx-y ha££tt*$ftiurc& 

S^yv-xx-y hcr>&X'ffif&%tltzPHA£m%i-& 
fcftfc, «Mffl^«Ji**<7)mcl-3HA*yv-xx 

* y V-XX -y h t g WftWE: y V—XX y h t ^JfcJ 

y«, xbos, AoyyftiRfl^«|{*»^iife*ii*. 

xs|^^F^iAS*ut«*flMWfiifc LT*t 5 J: 

33r*yv-xxy jsfc*oPHA«D£jfi£B«fcf* 
mcl-SHAty V— XX -y Mig&tKO^y v— 

j-- •/ h b $&&mwm- %>^it% < , p ha-s-js, 

f^mcl-3HA^y-7-J.x.y h^it±|ia6TffiSIX' 

[0037] *m&tmumm*m&h \><nxh 

mzfrfZ #a^jf<7)* y V-xx -y h $r -S-tf P H A 

44>t^t, SKPHAia^flf^offlurfBS 

■fl>*S<0Stt. B6^l-0 ; Eyv-xx.y h<^) 

SKPHA*wtitr»*«fc^j«t6 

[0038] 



mztmt^K. mz. fAWx^wsftL 

ivmxfis? a^*^>mzm±iziii-& p h Atora 
msmix. phas^u mmizwmtzmjj 

zm^x. mmcoPHAmm-zirmizi^x. $m 

[0039] t *W9to#\) t 
yx-Hi, T3Z£(l)X'm2tiZ*S-?-3.-y h& 

A.B ( ,- a) (l) 

(JtJt'U AJiTI5^(2)T'^^. B{iTIB^(3)S> 

'J?%< k i> 1 H±T» 0 . mtt 0. 01 £Lt, 1 *>1T'£> 
5) 

[0040] 
[<fc5 6] 

R o 

(2) 

OH, 
IP 

CH, CH 

(3) (4) 

[004 1 ] (J325Wi s n {20-10 X'i}*). k !i3t 
fctt 5 X'h 0 . RttTE*( 5)*»6< 7) -C**>$*i*« 
*>£>3SlR$ft§^&< k 1 1 klLOST'**) 

[0042] 

Ut5 7) 



R2 




(5) (6) (v) 



[004 3] (5*5<5)«K RU2. mflHJ.'Any 
^JItF-. -cn/-no 2s -cf 3> -c 2 f 5> -c 3 f 7 

-CN, -N0 2s -CF 3 , -C 2 F 5 . -C 3 F 7 
*U>£TS>9. r it. 1~8C7)SS*^S^§^;^ 
(7)4>, R3li, *Sa?(Hh ^a^VflHP, -CN, 
-NO,, -CF 3 ; -C 2 F 5 , -C 3 F 7 frt>miRisti&m 
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E-a^i(2){;t>^Rt ix. -m^^mmti^ 

tiZii. £(5)<,Z}5UX. Rl = Hf q=2c7>a. R1=H 
T'q=3coa. Rl=-N0 2 T'q=2c7)a, 3g(6)(c£lri 

t\ R2=j\nyym?x r=2cos[fiL, jjgBfc l 

TJJE*(3)ftS^i(4)*»4,-2*4hWW!S<i6iB^ 
CR&L R2=-CNX' r=30S, R2=-N0 2 T r= 
3COS, 5^(7) fctHvt, R3=HT* s= 1 OS R3 

mmmimzu. m6)iza^x. R2=j\ay> 

JH^T' r=2&tX4cOZSc7)Sc7)«^^-tJ-({HL, ± 
IE B k LX JJE5? ( 3 ) J) § m J ( 4 ) *> 1 fcfttfMfR £ 
*i4*£fcR*h KJUfa&>6<illtft3*it) 

(2)X'mti&*;-?-i.-v h $-«sai-£-*#sa<, 

S&££tfJ:dl;:t&!H-&i&^. HRWiSS^JK 
ifcT'OSflteyv-x- . y h£Mtilt:TiU#s~x.-h 
ZlMf-iktxm^hk. ^-Uti^mi^loizem 

mzi:mm^v>m2^^m.<^^tz 

6ty5rj S®*Wc{c4£^-fi>. dii^PHAcotyv 
-a.- -y h t LTW9ai*i*fc». 10 ®SgjK^T 
2 y v-jl- > y htfist tih i. o Hz 

*$tw<7)m£-wHzm&t& z k tfMftx-z 

0 £ < y v-a.x >y h TUW»-* i k i ^r«gT**> 

[0044] £tz. RU RimSR3cr>WM&mz^ 
Ttt. tf/t-K X7hhW5.rty&<7)mtliZ^Xi>. 
ttzRScrtisfa^isil^coWrSli 1 fttcoUT i> , 
*fl&tl>*: /7-a_7 hSr^tf^U h Ho^f^r;^ 

KfcKU ~?->t"WW0jh*ti%iilzt5\^xxfi&t>h 

[ 0 0 4 5 ] £ tc. *SWfc>jK»J h Ho^f ^T^yx 
-h<0g!jS^{i. TIB^dJT'^S^^yv-xx 

ft k J: & mm?mx'$> ~> x , r^^? y x- f 1 1 1 est 

•v hffl^$-#t5^'JhKo^^T^yx-hS-5X# 
A.B (I .„ (l) 

OttfU A{iTie^(2)T'*$^. B{iTI2^(3)J, 
5v»li(4)T'^$^ ; &yv-jL- .y h*»^»a!!l?s^s 
^- ; 5r< 1 1, 1 Ob-Cft 0 . m{± 0.01 ULL 1 *8lT<b 
5) 

[0046] 
[ft58] 



R 0 

(2) 

(CHj)k 

fi" 

CH, CH 

(3). (4) 

[0 0 4 7] (xJHW>. n J4OM0 t'*>0, k J432 
fell 5 0 . R liTE5$( 5 ) ( 7 ) ?*foS 
*»fe«R8*l*^< £ 1 1 atO£T'*>|>) 

[0048] 

(€5 9 3 




(5) (6) (y) 



[0 04 9] (5«5)«k RH4, mm=F(H), Any 
-CN. -NO !s -CF 3> -C 2 F 5s -C 3 F 7 *» 

*lS;5*(6)+. R2HL*SMHP(H), AD^yM^ 
rCN. -NO t , -CF 3 , -C 2 F 5 . -C 3 F 7 *^3ltR$ 
*lS«T'J>9. r <4. l~8c7)g&*^jHiR§ft£;5!i 
(7)+. R3UU *£jK?<Hh AnyyJS?, -CN, 
-NO t% -CF 3 . -C 2 F 5 . -C 3 F 7 frt>MRZtl?>m 
X'*>*).s {4.. l~8<9^^3HR;*iU;fiU ± 
E-**!(2)fc4«t*Ri:LT. -HlO«*aB?t*R 
«4, ^(5)tfc^T. Rl = Hf q=2<7)«. R1 = H 
•Cq=3<7)«. Rl=-N0 2 T'q=2«^ 5C(6)fc:fcV^ 
T. R2=Aoyj/K ; pCT=2<oak R2=-CNT'r 
= 3coa, R2=-N0 2 T'r=3<7>g, j£(7) fcfcV^ 
T, R3=H~C s= 1 cD3S N R3=HT" s=2<9^ <4. 
aBWK*»feJ4IWS<i. Z«2U:0«*I»tf*Rfc: 
li, *(6)fctttvc, R2=AnyyJI^Tr=2^ 

*^<0^UhHo^r^/X-hJ4^ 
<2)T*3*iS* y7-ai 7 h*ttfta*«#**f. 

s»**tr 4 o tintitb t skw ~mz\t5wmm. 

tX-VSmsv-JL-y hfc*»&U:T^;&yx-h 
WStj -lii^PHA^eyv 
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0 # < WE J v-xx -y h ££tf 4 o &&ttl Zti> 
[0050] ifc. RU R2fttfR30!)»ftfiHBcoi,* 

*fcR3S>s/?n^* v;«O^J4 lftfcowc t>. . 

yx- h^^*<"ltgfj>l.*^ atge. fetter if*<M 

[ 0 0 5 1 ] § fefcfcffcitett; BfWkD* y v-xx 

ai:-r6PHAt»fe*is*i6frBB«f^<. fimsfs? 

HICBOTVW 7 x- h fcjni. , .*87>Mr /x- 

^<0ft3RSBi: txmm^trmjaitztmx'W&w^ 

MifrdZklzJi-oX. g^^yv-a-'yhfll 
[0052] -t3sfo^ *HBBW^U h Kodf >-7/l^r 

yx- h (p h Axvmmmte. Tt&a 2 3 >t*s*i 
n nwkmzz hwmimx'b^x , te-«w(2 2) 

T£$ft*r/!^yx-hfr&T£rt<2 3)?SI3*i4 
ty^-xx-y h££ttffJ h Ku^T/W^yx-h 
Lfl , TIB^( 2 2 ) *i* T)Vij 
yx-htTIEie(2 2)T'^§tH.r;P*yx-H^|. 

[0053] 
[^6 0 ] 

(22) (23) 

[0 0 54] (±E*+, R{4TIE5t(24)T'^§^S 
S<0^ < t i> 1 oULh^T'ft 0, R' J4J« ( 2 

mmztitimz&^x t-Ax-b&m, mmzti 
tzmzawx t-6x-hzm>t>miRZix&'j>-%<k^ 

lr>tt±<7)mX'$>&. ZZX\ t-2. t-4. t-6i4 

i &±commmco^ m*)'^) 

[0055] 
lit6 1 ] 



(17)^2002-80571 ( P 2 0 0 2-8 0 5 7 1 A) 



R4 

l 

(Wt 



(24) 



[0056] UJSW. R4<i, asst LKoxamn 
££"C. *(2 2)?&£*l*7;l'£yx-M2J8lti$(c 

asss* - 2 2 ) r^a s^-hzm 
®t ixm^z t , -eo-aw^Mfeo «t $ *c*im:(c 

v ht LTKoa^iis^ft, io w&s&tx- 

mx-zi. s*ic. nmzmm. w&stm*wti 
ft*. 

[0057] JJ2<0R4<O«(C*J»t'*aifflaifc LTtt, 
^nyySiF> -CN, -N0 2 . -CF 3l -C 2 F 5 , -C 3 

^^;l^co*&{4ifflt*jv^Tt, ttJfrt&^yv- 

[00 58] ffigst LTJ2.Wi.lf. ^n- 

[0059] S6te»»ts>ii. B6W<rey?-x- 
mb-t&PHAZftnti&umzm&t'K. fsmmt 

•/ h<7)iift*^v\ &6^li^E**&v>PHA£±& 

[0060] -f^rt>*> x *^c7)--K'J h Fo^T/l^ 
^x->(PHA)«nftfir£tt. TE*(2 3)-C*S*i 

y-m&wzxim&meh'ix. ti2^(22)t* 

TAsti /l-b fr^TBC( 2 3 ) xmtL& * J 
v-zl-v h£-atr!tfy t Kn^fvT/l'^yx-h^ 
TE*(2 2)t«5*l6T;^yx 
-hb TSS( 2 2 ) rsl^y x- h£tfi*>IK 



[006 1] 
HL6 2] 



(22) 



(23) 



[0062] CLiEs^k .RttTB*(24)T«S:h.* 
SO'>& < t fc 1 oBLboS? * 0 s R ' ( 2 

2)TaHR3*utaL aHR3*ufc£fctJVvi: t-2T* 
»R3;flfc»ci3Vvc t-4Tft*«. 

loJJLh««r*S. t-2. t-4. t-6te 

l tXksrmmm*-* JR 

[0063] 
Hfc6 3] 



R4 

I 

(CH,)t 



(24) 



[0 064] CLIEfrK R4ii. W&i> L< li*»8tf> 

id-c, s(2 2 ) xmzti&Tii>t y x- h j±ts*^{; 

M«B**T*«(2 2)T'^§itSr)^yx-h$rll 
.k9«£#XH'>'«2oiH t -3ffl<$r-5>fc rgJiJOT 

a-7 hi: LTR9&*fc.*feft. 10 tmiit 
CO. mU$3>t(2)XikZtXh£o%:*:S'?-JL-yhtf 
%£ti& ±coBm-H/HzMs$.~rzzbtf 

[bo65] iMzoRwmz&v&mmmb lt«. 

>\ny>Wft. -CN, -NO,, -CF 3l -C 2 F 5 . -C 3 

f 7 mtmfhixh. R\<r)W&m.i,z^\,\x\t, 

ymzmzmMftzimizm^'m. 

[0066] zhizmmut. imKoty^-a- 
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^iWHik LTTCA1M ?MzWi-t s^tsiro^ 
£8Jn L fc«ffiT»fe«W«at*tf o <! £ lc J: T . S 

* ft flrV^PHA*4*c&&ii:^jiajL % *^b^^ 

*yx-h(PHA)(7)^^ {ix Tie^(2 3)T*$ 
*U>t y v-xx «y h b Kn^r/P* 7x 

2)T'^§ix|,T;^yx- h*^Tf2^(2 3)TS§ 

fi&t y v-xx > y h h Kodf ^-7*^ yx 

-H*^«L#*«4tt*. TIB^(2 2)T'ffe§^Sr 
/kfr J x- h t TIK( 2 2 ) TlSSixS 7/V# /x- h 
fiWOlWat LTTC AIM ^/W=BJ^-tS*IIBK) 

[0067] 
Ht6 4] 



(22) 



(23) 



[00 68] <±E*K RliTK5*(2 4)-C*Sit* 
mr&ts;< b t> 1 OtLhcOST'^ *) , R'<i±|BiC( 2 

»R3*ifc*Cfcvvc t-4?ftii, j8tR£ft 

loOh^atrfti. ;^T\ t-2. t-4, t-6« 

[0069] 
[ft6 5] 



R4 
I 



(24) 



too7o] .(±ie^4>. R4«, mi> i < mm . 
tern, tx i -8 coffin s-t) 

*(2 2)?iS$*UT/1^yx-Miiggl$fc: 

WffiW*-c<%«( 2 2 ) "C*3*u r/i^ yx- h j-n 

fcj *«W«fcfcyfeflW-i. CiiiWPHA^ty7- 
xx», h t LTKDa4it&fc» s 10 0fiti7 
<7), Wli.tfit(2)-C'^§itSJ:3=5r ; Ey^-jL-.y 



± r )&«QT>i>t!/x-h£m\,i&zkhiiimx' 

[0071 ] ±X0RW3i£&lflWimb LTfct 
>™?ym* % -CN, -NO,, -CF 3 , -C 2 F 5 , -c 3 

F&twrbti*. mom&wiz^x^ an, 
k tthh^xtnytimnt^z^xi*. a/cs^n 
^*is)\sm<7)W&\i\mzi5\\x w/e-rs^yv- 

o.x. y y h Hodr^r^yx- hSr^f 

[0072] ifc, TCAlM?/W:0B-f &*HSk 
itf, ?Xi/iL 3A?B % yvrfKRtf* 

z±.£&#tz>mm. mm. ilk, £/h^krv 

[ 0 0 7 3 ] § hlzWmtM. BftWtfDt y V-xx 
Sk^PHA^^ixS^SrBg^i-/^, i8Sffi£ 

■«WMfar*fcttjR. M4^^is*-t4^, ^yv 
-JRfior;^ y x- h fcjnx.rar^ y x- h fiuf 

o^s^k ix#v<yh><?)x.£'£tit*mz£&%m 

%&blX&\,t'ymt)Z,wttff)i&)frb£-§f^ *> 

immzmmttitmiz 1 1 2s© 

xmimcDtmt'tTdzbizz-ox. stm&tsv- 

XX -y NOSfet^^VK *>4^<iMft^^PHAS: 
ZMX'ZlZbZ&liilt:. 
10 0 74] -f^hh. *m?>#>J h Kn^yW 
yx-h(PHA)<7)S3t*a<i, Tia^(2 3)T«§ti 

J: 4Wt*Jfe-C*o T . Tie-JK^( 2 2) 
T-£$ft£ r;^ yx- h a^TIEsft 2 3 ) t-*$^s 
* y ^?-xx >y h ^^o^ \) h h- D df ^r;^ y x- h 

yx- h b Tm.{ 2 2 )x-mnz r>va y x- 
viimmb ixw<7hy<?)&Z'£ts%mizi.&t$m 

t. Tie^(2 2)-C'*$n4T;^yx-hkTie^ 
(2 2)X'mtl&7>\sfiJ3:-him<r>!mmb LTf 

R t3t««lc J: ft«0W^*< k 1 2g^T'if*-ri»X 

[0075] 
[ft6 6] 



(22) 



(23) 
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[00 7 6] (UEsW, RttTES<2 4)"C»3fi* 
£ <ryyts: < b 1 1 itlkV&X'b 9 . R ' <i_hl25t ( 2 
2)THKS*Ufc£. a«Siufe*te*J^T t-2T* 

Ttgfcfcwc t-6T**3l3&»<5»aH!$<tiiJ«Sr<i:t 

lo£Lb3£-C&*. t-2. t-4, t-6Ji 

lJJU:<0S»ffi<D*£»D84) 

[0077] 

[lt6 7] 

R4 

' (24) 

[00 78] (±fi5W>, R4«i. S&iL<l±5fcffi&<7) 

il><J4*WW)^D^>'yWS^<ll^ t 12**1? 

flSfci LT 1 -8 <02gR^^-f) 

-•IT. £(2 2)T$3h*7slofryx^htt%Sl$(C 

mmmx'<r>&(2 2)T^sn&r^yx-h^ig 

3rj SH^Jtt^-f h. .TfK^PHAOtyv- 
mt\tt{2)X'$iZixhS:otc*;;-?-3.=,-,\.tf 

[0079] ±te^R4<7)Stfctt&a^ai: LTJi. 
Aoyyif. -CN. -NO,, -CF 3 . -C,F 5 . -C 3 

^isiv&n^iamzh^xij, nrnti^sv- 

XX », hfrt>%&XV t Ko*x7Vt-;$yx-b£|Rf# 

[0 080] &tz. XmHzfrfrtmMfflHi. TIEie 
(2 2)?&2tllTH'*;x.- h*>£>Tf££(2 3)T* 
SiiStyv-xx-y hMrtntcilb Yu^^TiViiJ 
^-hOOrfmZG-tZ Z b ZWkbth . 
[0081] 
[-fc68] 

(22) (23) 
[0 082] CkffisW. RliTIB5t(2 4)"C*S*l4 



ato*4 < 1 *> 1 oojiaarc* o . r ■ <i±i e# < 2 

2 )?«#?;* flfcg. »RS*ifc»=;&*vc t-2T'S> 

l^Wtcomx-bz. ZZX\ t-2, t-4. t-6ti 
1 J^LbOg&H?)* * JR 0 ) 
[0083] 
lite 9] 

R4 

W' 

' (24) 

[0 084] R4Ji. S^i,t<(i*»^£7) 

7xX;PS s «*fcL<tt*WM>7*y*5^ g& 

tm&LX l~8<0g$t£frt) 
±S<7)R4oa^fc»ti,»^ai: LTIi. ^ayyjl 

7. -CN. -NO,. -CF 3 . -C,F 5 , -C 3 F 7 

[0085] &.t. *muzmmwj:*v t Kn* 
y x- h iiz*o \ ^xrnm- h . 

[0086] *m»0iHi^Kij b h'Ddf xTy^yx 
-Mi, Tie5C(8): 
[0087] 
[ft70] 




[0 088] X'WiZtlh3-tYn*is-5-(4-y)V* 

tKo^fi/ t/m? y x- h x'$> I) . 

[0089] Tlfi^(9): 

[0090] 

[fc7 1 ] 




(9) 



[009 1 ] T'£l§;fc.&3-t Fo=*v-5-(4-M)7 

X-£ts#V\z Ko^^r;^yx-hTJ)5. 

[0092] *fc % *fWB^0fffl^PHA5-gt4!fe$-ffl 
V^T4m-|.^JK^a«(i. TEf££ft( 21): 

[0093] 



[ft72] 




0 (21) 

[0 0 94] X'$kZtlh5-(4-hVyjWaX1-)l,7 

[0095] %e>iZ, TfijSId 0): 

[0096] 

Ut7 3 ] 




AX* 

(10) 

[00 97] "C*SilS3-t KD4f>-4-(4--ho 

? * y df x) ®&z * y-?- j.- > 7 h 1 1 x-tts* y t 

[0098] TES(1 1): 

[0099] 

[fc74] 




u 

(11) 

[0 10 0] T'^$m.3-hHodf>-4-(4-v-ry 

y x y * ^) / ./hi: t/t-^trt? y t 
h ^r;^ y x- h x-h a . 

[OlOll.Stfc. TE*<12): 
[0 102] 
[fc7 5 ] 




(12) 

[0103] -C'«§^ 3-h Kodf v--4-(4-y/M- 
n 7 x y * i/) gggg£ * y v- . y h t LXIttstf V 
b F o i^T/l^r y x- h T'£> § . 
[0104] $^>(c. T£*<1 3): 
[0 105] 



(20)12002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 
[fc7 6] 




(13) 

[0 106] T'^$tl.l.3-h Kn^f>--4-(3-y^ 

h KcMfiyr^yx-b-cfc*. 

[0107] SJ&fc. TiBS(14): 

[0108] 

[fc7 7] 




(14) 

[0 109] T'^£ft6 3-t h'n^-4-7xy^ 

^yx-hT*!.. ±IE3id4)<7>3-th'o* 

IB^(3)i>SV^i(4)T'^^ty V-i^ y h<?5d 
*>^=Sr<i:i l«fcU:£&tf. 
[0110] 

[ft78] 

(CH,)k 
CH 

II 

(CH> 0 CH, 0 

(3) (4) 

[0111] Sfefc, TE*(15>: 

[0112] 

[<fL7 9] 




[0 1 1 3] X'$kZil&3-tVx3*ri>-5-7xS*i/ 

/l^yx-h-e&&. JJK(1 5)03-t Fa 
^^-5-7xy^^$KJ^|.tf0^y Ft: 
Ji, Tie5e(3)S>S^{i(4)T^§il4^y^-iX.y 



(21)32002-80571 ( P 2 0 0 2 - 8 0 5 7 1 A) 



b<7)o h'J>-%< b t> 1 StLhSr-i-tf. 
[01 14] 
I-fk8 0 ] 

fi 

(CH t )k 

CH 
II 

OH, CH 
(CHpn 0 CH, 0 

(3) (4) 
(±ffiS:*,n tt 0~I0 t?S>*) (JtEjtfMi tt 3 ifctt 5 -c$>*> 

tOl 15] TI2^(16): 

[0116] 

tft8 1]. 




[0117] m$ft6 3-tKn*$/-5-(4-:7/M- 

ybFo*^7*/l^yx-hT&&. £«IT\ iJK 
( 1 6)<93-b Fo^f i^-5-(4-7/k*D7x y=*^)$ 

tt(4)T'Sl£ill>^:y v-j.- -y boa *>^< b i> 1 

6 1> <0* Bfcv xf&t y b F S^r/Mr y x- >T* & . 
[0 118] 
[fc8 2] 

CH. 
I 



(CH,)k 



CH 
It 

CH 
I 

CH. 



(3) (4) 
(J:ffiS<f ,n « 0~10 (J:ES:f ,k 143 i fcli 5 -p&i) 

[0 1 19] §£>(C. TE&(8)&tftl6): 
[0 120] 
[€8 3] 




[0121] T$t$tlZ> 3-b Kndf v-5-(4-7^jf 
07x^)e^Kt 3-b FcMr^-5-(4-7/M-07 
xy^^SmSSr^yv-ix-yht LT&fctf'Jb 

f vTfra y x- h . 

[ 0 1 2 2 ] S &fc. TTE5*( l 5)SIX( 1 7) : 

[0123] 

[1184] 




05) 



(17) 



[0 1 2 4 ] -C&3*i*3-b Fo^^-5-7xy^fx 
nfit 3-b Fndf>-7-yxy^^7*^yg?^t 
^■7-^7 Ft LT*tfjK'J b Fodf vT;^yx- 
FT'<5&„ JJSSCl 5)Xtf(l 7)<7)3-bFo 
^^-5-7xydr^¥iffc3-bHodf^-7-yxy 
*is^??vWm<?>*LJ^-3--<yY\,z\^ TIBS 
(3)S>^V^S(4)t'^§nS ; eyv-xx 7 bcooh'j? 
{> 1 «l2lfc£*tr. 

[0125] 

[fl:8 5] 

oh, 

(CH,)k 



(CHJn 0 



CH 
II 

CH 
I 

CH. 



(3) (4) 
( Jb££4\n « 0-10 "Cfc*) (JJBi*;c^ k |i 3 2 fctt 5 

[0 12 6] TE*(14).-(18)aiX(l 
9): 

CO 1 27] 
[^8 6] 



(22)32002-8057 1 ( P 2 0 0 2-8 0 5 7 1 A) 



P 

0 



[0 1 28] 
HC8 7] 




[0 12 9] X'$kZtlh3-t Kodf^-4-7xy^i^ 
ffiiL 3-h Vu$;i/-f>-7 xy^i/^^-yWMFS- 
t Yuri's-? fym**:;-?-^-.*, 

fc. -tf££(14K (18)5W1 9)<03-t Ko*>- 
4-7xydfi^lL 3-t Fn*^-6-7xy*>"v* 
*r>WM?3-t Ko*i/-8-:7x y ?>i&l 
^tyv-az 7 TB*<3)*6V*tt(4)T 

*tr. 

[0 130] 
Hfc8 8] 

?«, 

(CH,)k 

CH 
II 

CH 



(3) (4) 

(iffiJt*,!. tt 0-10 (JxES^k 14 3 i fcfi 5 t*>z>> 

[0131] T£*(15h (17)m(2 
0): 

[0132] 
[fc8 9] 



Q 




[0133] 
[ft9 0] 





(10 (20) 
[0 134] T'^£ft.|>3-tKn*^-5-7xy^ 
n^SL 3-hh'odf^-7-7iy^^7'^>-KSt/' 
3-h Fndf^-9-7xy^r^y-f y^^^yv-jL- 
'v hi: t T *tr jK 'J t Hn4f =sT)VJl S^-YX'foh. 

JbB5*(15h (17)fttf(2 0)<03-tFcMf 
x-5-7i/^ygf8, 3-hHpdfi/-7-7xydf 

j^vr^yssstf 3-t KoJfy-9-7xyjfWty 
Wa#W«yv-a.- y hWi s T!B5S(3)*Snli 

(4 ) * y v-jl- . y h c7) a < 1 1 1 a 

[0135] 
1 ] 

(CH,)k 



(CH^n 0 



I 

CH 

II 

CH 

I 

CH. 



(3) (4) 

(±eaq>,D « o~io t?fc5) chescKk » 3 a fca 5 -e**) 
[0136] fcTF. *^Hgti3(ts,-K.j t Hodf IsTlV 
A y x- F tov vCfiftfrt £ . 

[0137] *mmt>u. Tiest(2 5)-en$fti> 5 

-(4-7WD7i ->P) Mg( F P V A) 
fS#t5£fcT\ Tl2^(8)^4>^rS3-t KnMf^-5 
-(4-7/^D7x^)g?|[(3HFPV)ty7-a 

h££tf#ii t Ho#^r;P^yx-h$-^u# 

[0 1 38] 
Ut9 2 ] 



05) 



(23)12002-8057 1 (P2002— 80571A) 



F 




(8) (25) 



[0139] -f^hh. *3t)M)tfV t Yu^Tfi-ii 

A££tffc«!T\ FPVA^f0fflLT±IB^(8)T'*$ 
^3HFPVt/7-az 7 hMttnKUbHD^i/ 

[ 0 1 4 0 J WM-ftmwmn—it LT(i. ft± 
5S(2 5)T*fl$;h..g>FPVAi$SBi££ 

[ 0 1 4 1 ] § fB6#i&0M*>-oi: LT(i. ft 
£*05JS**, ^(2 5)TaS*l4FPVAk < ify^r 

1- 7 b £ists%mz i S«S|"Cff 3 z t *mit-$-h . 
[ 0 1 4 2 ] § fcfc, W63r8tf>J5*0-ofc LTtt, St 
^(2 5)T^§*lSFPVAtTCA1f 
4 ^feW*****!**: Sr£tftStj!>fcJ:l>ig§rcfi : d 

[ 0 1 4 3 ] § <oC Si&^ffi^ijco-oi: LTti, ft 
5t(2 5)T«$ilSFPVAi:^»J'<r 

KlSft* FPVAfc tVH:*7&;fe£Wi **)£*: 

2IHrctrWl* £fc 

[01443 TI**< 2 1 5 

-(4-h y 7/l'^D^f-/k7xirt')S»K(C F 3 P V 

A)fc£tr*JircttlW-*£i:'C, TB*(9)*><5>$r* 
9%( 3 H C F 3 P V)^yv-a_ -y h fc^&sKU t H 

[0145] 
Hfc9 3] 




(9) 



[0146] *fgHH<0^y b Kd^^T)^ 

P VA *-£tttgt&X\ CF 3 PVA £ f ijffl IX ISA 



(9)T'*$fLl)3HCF3PV^7v-ax-y h£-£{? 

[ o 1 4 7 1 mkmm\<r>-^t Lxa. m. 
[ o 1 4 8 ] § t>tz^ mmvm-^t tx^ ft 

4%7>*§St£. ^(21)T'^Stll.CF 3 PVAt^y 
^7 h 7fc **&8tte J: *«*Tfi:e £ k mWb^ 

[ 0 1 4 9 ] S fcfc, Wmm<T>W>-^b LTIi, ft 
£»?)£«£. ^(21)-C^$tl|,CF 3 PVAi:TC 
AtM 7/HcW4-rs«t8Ki: i umx- 

[0150] $*>iz. wam?>m-~ob. lxk. m 

±®<0t§&$. ^(2 1)T-^$tll,CF 3 PVAt--Ky 
1 C F 3 P V At tVPt* V^i^Jg 

< i: i> 2&PgTm>;h.l> £ b Zm®b -f h . 
[0151] *m%Mt. TIB^(2 6)7*3*1*4 
-(4--hD7x7df^)iSK(N0 2 PxBA)Ottrim 
X-%m&ZbX\ TE*(1 0)jK>&*3-t Ko* 
^-4-(4-xhn7x7df^)SK(3HN0 2 PxB)^ 
7 v-a. - -y h f-^tf 'J h H d ^ i^TVl^ 7 x- h £ 

we i®hwmsz®& z b tz&yjuz. 

[0 152] 

[-0:94] 




(10) (26) 

[0153] -t%fr*>. &Nlfant\) t Kodf yTW 
7X-h<7)i8i^i % ±f£ff(2 6)Tgl§ft*N0 2 
PxBA£-£tfl£i6T\ N0 2 PxBASrfiJffiLT±ie^ 
(1 0)T'^$ill>3HNO 2 PxB^7v-JLn-y 
tf * y t H !/T)Vi] 7X- h £4*-tl> ft£!f$!l£*g 

[ o 1 5 4 1 mmm»m<n>-^b txa. m. 

^J«0lg*$r, 5*(2 6)T'^$il4N0 2 PxBAtaafc 

zstsimizx ztrnx-n ozb imibth. 
[ o 1 5 5 ] $ t>iz. mmxmwmey-ib lxu. m 

£m<Di$mZ. 5C(2 6)T'^$nSN0 2 PxBAi:^y 

^Th>b tittsimtzx zmmx-n o z b mm t ? 

[ 0 1 5 6 ] $ Uz. IBi^ffi^iJco-ot LTIi. ft 



£ft*>**«\ 5£(26)T-«£ft|,N0 2 PxBAfcTC 

c o 1 5 7 1 § £>k, mmmmwy-^t ixa. ® 

3m?>im&. #(26)X'mi$tl$,NO t PxBAk*V 
^7>yt££tfW;:J:|,tg§i^ ^Wc^<sC(2 
6 ) T'«?fx S N 0 2 Px B A k t/PhV^I, V >ii-£<7) 

&< fc i> 2&pgT-fif;bii£<r k imk-fZ. 
[0158] *»#fA>ii, TfB5t(2 7)T'j!l£*U>4 
-(4-^7/7xydf^)i*$(CNPxBA)£#trtgift 
T-*g«-fl»::i:T% TlfisSU l)^&|,3-tKD* 
v-4-(4->-Ty 7x7df v)BSK(3 H C N PxB)^£ / 

mtmwmii* *§s z t izimuz. 

[01 593 
[ft953 




(") (27) 



[0160] -ftah^^ X&WCDXV h Yu*i/T)Vii 

xBA£#fcigiffiT\ CNPxBA£*iJfBLT±E5m 
1 )TmZil& 3HCNPxBt/7-a^ 7 h£1ttt# 
U h Kn#-/7M/i- h £4ug-f .l>{8^yu£ig^ 
[0161] ttc y mmrnnwrn-^k lxu. 

z-ttstmzi; nmx-fio z k imki-h. 
[0162] s^tc, mmmmco-ik ixa, m 

£toV%m*.. 5e(2 7)T'fg§^.5CNPxBAi:^!J 

s<7h y k *ist2mmziiht&mx''fTo z k m&k-t 

[0163]$ Sjt^raosijo-ofc Ltti, M 
^(27)f^§^I.CNPxBAf:TC 

[ 0 1 6 4 ] S fcfc. gBt^rftco^-oi LTJi, $ 
5t(27)-CS£ft.&CNPxBA2;;tf>; 

7 ) vm Ztl& C N Px B A k t'>m h Wi* o& 

< t £> 2&KTlT;bftS .1 k ZmiktZ . 
[0 1 6 5] #?&Bjj£^ Tf25e(2 8)T-^£ft64 
-(4 - 7/M-D 7 x J * ^)I8K< F PxB A) £#tf*g«6 



4)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 

T-tg^^ifcT\ TEie{12)K^3-hKo^ 
y-4-(4-7^D7xy^y)H(3HFPxB)ty 

[0166] 
Hfc9 6 3 




02) (28) 



[0167] -T^*>, *^BBO^y h Ko*^7Vl^ 

jx.-v<»m&m±. ±ie^(2 8)f^$m»FPx 

BA£#tftg«!!T\ FPxBA^f!|fflfC±|E^(i 2) 
•eS^ftaSHFPxBt/v-xx./ h$~£tf;Ky t 

mmtzzkmmk-rz. 

[oi68] tt^ mmummm-^k ixit. m. 

tiiCOtm^ 3$(28)X'mtlZ,FPxBAkmmk* 

■&tt%mz x ztrnx-n 3 z k zmmk -th . 

[ 0 1 6 9 3 § tBi^a^fJ^-oi LTJi, m 
tkVtcDtZmZ , 3$( 2 8 ) T'^ftS F Px B A ^ 
7-h y t ^tftgiSfc J: 3 d t Sr«®fc-r 

-5. 

[ 0 1 7 0 3 § f>tc. LTIi. Si 

4ftOlg«Sr, 5S(2 8)m*ftSFPxBAiTCA 

im tMzmir &Gwmk $&tj%mz£ zmx-n 
dzkm®k?z>. 

[ o i 7 i ] s^te. wnxmcom-^k lxk. m 

£^<7>tg«£, 5C(28)T^$ix|.FPxBAi:^y^ 
Thyt^-^tflSffitiSi^i:. £ftt*i<5S(28) 
T'^SftS F PxB At tf/H:>8?i>& WiZ0)&k £ 

1 2m£x"fthti$> z k z imk -rs „ 

[0 1 723 ^BP^^Ji, Tie^(2 9)T'S£ft!,4 
-(3-7;^D7xydf^)fSK(mFPxBA)S:^tf^ 
ffi-Ctg^-l,; tt\ TIS^( 1 3)frt>%h 3-h Ha 
^f>-4-(3-7;^n7xy^^)SSK(3HmFPxB) 

zwkin&mmitmzkizmuz. 

[0 1733 
[^9 71 




03) (29) 

[0174] tKch*>. *&Wcr>#V h h'a*is7M 
yx-J^g&^SIi. -LfB5S(2 9)T'§c$*U>niFP 
xB AZ%tsi%®X\ mFPxBAZmmiX±Stt(l 
3)X'$kZtl&3HmF PxB* J -?-xx.y 

toi75] tt:. mkifmm^-^t txa. m. 

WSJ, 3,(2 9) T'$kZtlhmFPxB A tmmt 

i o i 7 6 3 $ t>tz, wm-Km<Dm<n~it txn.m 
irh>t zstitzmizx h mmxfr ozb mwiti- 

[0177]$ h\z, mfrifrWJO-ot LTfi. ft 
£^tgi|S\ ^(2 9)T*$ni.mFPxBAtTC 

aim ^Mzm-^h^mt z-ttitmizmsm' 

[0 178] mmWwmn-^b IXii. ft 

mxot&n*. 5C(2 9)T*a$itl»mFPxBAi:*ri; 

^7hyt£%ts%mz£h®mt, ztiizm<m2 

9)T'^$:fl&mFPxBAfc VlWyMhhWttVU 

tsr^. fr^&mmmmLt:t%mzj:z>%m<7)'j'-% 
<ti>2 mx"€htiz> z t zmmti-h. 

[0 1 793 Tt&(3 1 )X'mtlZ> 5 

-? x -/V3$m P v A) **trJS*TlHW-ft i 
T, Tie5t(3 0)*>(c>^S3-t Kodf>--5-7xx;l, 
tfi(3HPV)iy7-az 7 h£#tfiK'j t h'Ddf 

Lfc. 

[01803 
[^9 8 3 




(30) (31) 



[01813 -f%b*>. ^&m^ x )t,Yu^r^a 

kMBki^trtWa-C, PVA^fflfflLT±IE^(3 0) 
T'*l$ill>3HPV*yv-JLX.y h£#tf?KDt Kd 



5)12002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 
H+bZt*W&b-+h. 

1 0 1 8 2 3 g»j£<0S'l?>— ?i tTIi, ft£ 
^Oigit£, 5$(3 DX'SkZtXhPVAbXV^Tby 
b Z$ts%mz£Z%mX'?ioZb$:mb-f&. 
[01833 $ fefc. wk-m&>w>-^b LXii. ft 

£ffa<mmZ. ^(3 1)T-^$tt5PVAtTCA^ 

[ 0 1 84 3 $ W&Jm<nm<7>-^b LXte. ft 
£%<0*gg£, *<3 l).T*S';h.*PVAfc,1fy/<:rh 

$ft*PVAfce;l-t>K&£^tt*o£t£-£*, *> 
oM^iS5r»ML^i^c < J:-StS«c7)^-^< 1 1 2&& 

[01853 *mm$>li. Tttt(3 3)X'mtlh 6 
-7 x-)l*,*yym P HxA)£&tsi%i&X'tmth z 
bX\ Tie^(3 2)*^^r|,3-bKD^x-6-7x- 
)V^**)-ym3 H P Hx)* J •/ h L> 

t Kn4vT)t^ yx- h $sit imw&mmz z 

blz$$}Lti. 
[01863 
[^9 9 3 . 




(32) (33) 



[01873 -ftch-h. *?mcO#V h Yu^7)Vit 

yz.-v<r>w&imt, ±ie5$(3 3)m**u>PHx 

AbmmbZ-£tstg)&X\ PHxA5rfiJfflLT±ie5C(3 
2)X-$k£tl& 3 HPHxty7-a- 7 h^^tf^'J t 

mtftt&zb&mbi-z. 

1 6 1 8 8 3 itc. %mrn?)W\<r)-^b LX\i. ft* 
tyCOtm*. 3H3 3)X'mZtl&PHxAbWl7h 

yki-&ts%t&£zz%»x3fozb&<mb-t&. 

[ 0 1 8 9 3 $ 4>fc, «J£frBS>3*0-oi: LT(i, ft 
^(3 3)T^$ixSPHxAi:TCA-9- 

[01 903 $ hliz. W^m<r>%¥>-^b LXH. ft 
£flMttM£, 3H(3 3)X'mZtl&PHxAb*V'<7 

hytiistrimtzxittmk* ztaz^<^,(3 3)X' 

S?$iU> P HxA b b/Pt>&i>& Wi-f-ofcfc 

2SPg-Cfffcix&; i: Sr^ftt-f-l,. 

[01913 #f|BJi*£>li. TIB^(3 A)X'mtihA 



(26)32002-8057 1 (P2002— 8057 1A) 



-7 x J *is§m( PxB A) £-&ttW£&&tt& Z b 
X\ Tfc{{ 1 4)frt?r4 3-t Kn^f y-4-7x/^f 
xHK(3HPxB)ty7-J.-.y h b Ho 

*Ufe. 
[0 192] 
HfclOO] 

P 

o 

04) (34) 

[0193] -pkb*>. *WM>#y h ko^tvi^ 

yx-hcoi?jS*&(i. ±MBA(3 4)V$LZtl&PxB 
A t^tfWC. PxB A Srf m LT±IE^( 1 4 ) 
Ztlh 3HPxB*y V-xx-y h £atf*>J t Ho^f 

[0 1 94] SBt^^SiJcO-^i: ft£ 

*(3 4)T***l*PxBAi:KBBki* 
WS* fc J: S«flrcfr 3 i b £#ft t *4 . 
[0195] mfrifeogflo-oi: LXli. ft 

*(34)T^$itSPxBAi:.ifU^ r 
b f fc **trtWSfc J: ^iSStlTO £ t & . 

[ 0 1 9 6 ] 3 4>fc, WWrS^afcO-o* LXit. ft 
4«K0^tSr. se(34)-C'«$^PxBAi:TCA-9- 

[ 0 1 9 7 ] § fcfc. MKSraoJM*)-^ LTti, ft 
4«K0«»*. 5t(34)-C-^§*ll»PxBAt^y^.7- 
h^k**tr«»*:J:4lS«fc. ^^fc:^<^(3 4)t' 
Px B A b bVPb'yS&s Ui^coigfc 

2mX'ftb1XhZ\kZm.bth. 
[0198]*JM&&6Ji. Tlffi*(3 5)1«S*l«5 

-7 x y df Pxv a) z<kts®mx*%m-h z t 

X\ TK^(1 5)*>£>S:6 3-b Ko4f ^-5-7x7* 
^S^K(3HPxV)^y7-iX. y h^tftf'Jb K 
n^r^r;^ /x- h £S!j§ LttSft£»£ft6 £ fc 

[0 199] 
[ftl 0 1 ] 




05) (35) 



[0200] U h Ko^r/t^ 

Vx-hcolBimii. JJB3!t<3 5)T»3*l.*PxV 
A££triS*C, PxVAS-flJfflLTxieStid 5)TH 
$;ft.l>3HPxV*7v-xx.y hfr-^trsKUb Fn* 

[ 0 2 0 1 ] ISit*aoS'JO-ot LT(i, m. 

mmz x nmx^f ozb nmt-ti . 

1 0 2 0 2 ] § fefc. ttUSr^JH^ 5fc LTIi, ft 
^(3 5)T'^ill>PxVAi:,-lfJ^7- 

h >fc **Wg«!fc: J: 3 £ i £ftfti -f £ . 

[ 0 2 0 3 ] § &fc. &mm%%r>-r>t IXU, ft 
S(3 5)-C^$tlSPxVAtTCA-9- 

[ 0 2 0 4 ] § Wk-mm\<n-^t LX\i. ft 

hvt**trtHftfcJ:*««t, £*UaK<3*(3 5)r 
iSSfU. Pxv a t e/kb>»J>|,v^i^offifc £ £ 

2ffi§xfrbix& z 1 zmmttz. 

[0205] Tlfi^(3 6)?»$*i* 5 

-(4-7/k*U7x/*i')^j?r&(FPxVA)£-£trfg 
*CStfiil:t r TW( 1 6)*»6fr* 3-b Ho 
df^-5-(4-7;^n7xydf^)S^g?(3HFPxV) 

zw&Lfthmim %t z t izmuz. 

[0206] 
Ifcl 02] 




(16) (36) 



[0207] "f ***0sKy b HQdf isTiU* 

vAbmmb£&tjigmx\ FPxVA&vmix±.m 



(27)12002-8057 1 ( P 2 0 0 2- 8 0 5 7 1 A) 



5t(l 6)T'^§itl)3HFPxVty-7-i-.y h£-£ 
[0 2 08] tfz. Sjt^rffi^SiJiO-ottTtt. m. 

h>t zstitsmzx nmx-n ozt z&mt . 

[ 0 2 0 9 ] § e>lz, mW)&coffl<7)~lt tXii, ft 
5S(3 6)T3l$fUFPxVAtTCA 

1 0 2 1 0 3 § fcfc - , W£frSW>JS!ltf>-ofc LTtt, ft 
£%?)tg§i$\ 5S(3 6)T'^£*U>FPxVAi:;Ky'<. 
rh>'fc^^«6fc:J:&i§St N £fii=K<5!lt<3 6) 
T'^SfU, F PxVAi; t;Pt>e?)SOtt-?-c0Jei; £ 
0»oaS8R£IHIR Lfc*ff*JC J: h tg*?*^ < i: 
1 2RHrCfrb*i* £ i: £#ft t "tS . 

[02 11] Tie^(3 8)-C'^§nS4 

-i^^ DA.df v-;Hgg?(C H B A) *£tr*&#C«f§H-S 
£tT\ TIK(3 7)*^=5rl.3-bHn^v-4-xi? 
n"v* ^;H&$ ( 3 H C H B ) * J v-jl - h £3-tf tf" 
y h H ndf ^r;P* yx- h £S& Lf§£ft±!f85£*§.g> 

[02 12] 
[<ftl 0 3] 



0 — f 

(37) (38) 

[0213] -t&fc^ t Ko^T/kfr 

7X- hoWftfriSli, ±IB^(3 8)T-^$ill.CHB 

Atmrnt *%tjtmx\ chba L.T±ta^ 

( 3 7 ) T'SlS;ft.& 3 H C H B ^& 3.=. ••/ h £-£tf# 
[02i4]ist. W&m<moy-^>k. LTti. ft£ 

$l?>lg*£. ^(38)-C^§ill»CHBAt^U^7-b 

[0 2 15] §^>{C, !Bt^ffic7)Sijo-oi:LTIi. ft 
j*(3 8)-C*$iX|.CHBAi;TCA-9- 

ztzmtttz. 

[ 0 2 1 6 ] $ £>fc. wMumnmcn-^t LTIi. ft 

£**>iS*£. ^(3 8)-C'^$^CHBAt,-Ktl^7- 
h>kSr#Wgffi(cJ;l,Jg#t. -r*i03<5S(3 8)-e 
C H B A i: b/t- t>$J> £ v >(i-?-co*g 1 

2g|@TiT^I»£ fc £f#ftfc-f£. 
[0217] **»f fctt, TE*< 2 5)T*£*t£ 5 



-(4-7;^D7x^)^S(FPVA)ajnFie5e 
(3 6)t'^$ix|,5-(4-7;^n7xy^x)^g 
(FPxVA)**tTS«TS«tft£kT, H5t(8) 
*>4>&&3-t HDdf^-5-(4-7;^o7x-;U)$m 
»( 3 H F P V) 2sOTIS5S( 1 6 ) 3 -h H 

v-5-(4-7;^07i/^-x)^K(3HFPxV)t 

[0218] 
[-ftl 04] 




(8) (16) 



[02 19] 
[^10 5] 




[0220] -fZh-h % XmicDX 'J b h' D^f y7;W 
yx-holSi^±. ±IB^(2 5)T'*$fl&FPV 
A&tf±E3t(3 6)T'^Sitl.FPxVAi:illii:Sr# 
trtWST, FPVASVFPxVA£flJfflLT±K^ 
(8)T'fl$ftl> 3 H F P V&tf±f2se( 1 6)"Cft$*U> 
3HFPxV*y7-JLX«/ hSrStfjK'J t Ko3f^T- 

yx- h *&mt &mi®iim*&xnt:*tt s 

[ 0 2 2 1 ] *fc, gjt^W^II^-ot LT(i. ft* 
Vi<7)i%m. 5t(2 5)t^§it-I.FPVAa^(3 6) 

T'«$ixl. FPxVAt^y^T-hy t ^^tf^ffi^J: 

[ 0 2 2 2 3 $ »t*8*>JW*>-ofc LTIi. ft 
4%<7)*g*5r. ^(2 5)T^§^SFPVAS^(3 
6)f*S^SF PxVAtTCAIf-f 7MzWi--th^ 

tsett i-ttmmicx hismx^foz t zftmtrz. 

[ 0 2 2 3 3 § ^fc. lSt^rac7)SiJco-ot LTfcL ft 
4!il!|c7)igS£. ^(2 5)T-^$ni»FPVAay r ^(3 
6 ) X'ikZti& F PxV A t ^7* h y t £$ts®mz 
£&tmt. Ztllzm<&(2 5)X'&Ztl$>FPVAR 

i^5?(3 6)x-$tzti& f pxva t e^t'yg!j>^ \,m 



[02 2 4i mmt>ii. rmo gn-mkz i 

- y i y * i, <\T? y& ( Px H p A) ZStstZifcx-Qitt 

x y * isnm®( 3 h p xv) mnz&x 1 7 > 

3-tHn^f^-7^xy4f^7-^>K(3HPxH P ) 
*^V-xx y h^tf^'J h Ko^T^yi-h 

[0225] 
[ftl 0 6] 




(39) 

[0227] -t^hib. *m?)#y t Kd*^7^ 
yx-hc^gji^i^ -tte^(3 9)T-^$fiSPxHp 
At«fflt$-^tfig*T. PxH P A^fiJfflLT±ia^ 
(1 5)T'^$^3HPxVStX±fB^(l 7)?*£fi 
& 3 H PxH p^E y V-o.- - y h ££ttf? 'J t K */T 

t o 2 2 8 ] ttz . mmmmty-ik ixa m 
[ o 2 2 9 ] .§ ^ jc, mmcom<o~^i: lxh m 

mcr>%m. £(3 9)X'mZtlZPxH P AtTCA? 

4 ?Mzm-t ^^mtosmmziih^mx-n *> 
[ o 2 3 o ] § <5>fc, wk*mmco~ik ixit ® 
hyt^ttmmizxhmmk. ztiizmoaog)? 

mZtll PxHpA t fc^t'yi&fci, Wi*<&ttfc 

[0231] *&BJJ£^ ^^(4 Q) X 'mtlh 8 
-7x/^fyt;^8{PxOA) ^tJ^ilfiT^St-l. 
itT. TI25t(14)*>A,^|,3-hHD^^-4-7x 
^fi«(3HPxBh TfKQ8)*>4>&l.3-th- 
n^r^-6-7xy4f^^ >g!( 3 H p xHxmtrFie 
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5t(l 9)*>4,&£3-t KDdf^-8-7xy^^^^ 
^(3HPxO)^yv-a-. x hZStiXVh Ko* 

i^r;^ y x- h *oa inmmm h z t izm 

[0232] 
[ft!108] 




(14) 

[0233] 
[ftl09] 




(40) 



[0235] *mco#V t Fo4f S/7>|,;& 

yx-h^igjt^^ ±le^(4 0)T'^^PxO 
Atmmk£$ts%t&X\ PxHpA^lJfflLT±ie5C 
(14)T*l$*U,3HPxB. ±l5^(18)T'^§tLS 
3HPxHxStf±g^(i 9)T'f!i$#U,3HPxO*y 

[ 0 2 3 6 ] SSBt^^ijo-ofc ixit ®£ 

®wm&. xuon'mti&PxOAkxv^Th 

[ o 2 3 7 ] $ w&xmwm'v-'^t ixu m 
>mmmz. ^(4 0)f*^i,p x oAtTCA^ 

[0238]$ m^^-^ LTIi © 
^(4 0)T'*$^|,PxOAt^U^r 
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mtll PxO A b bVt-t>K$>l> \,m*<7)t&b it 

2mvtfbti& z t znmbi-z. 

[0239] ^sM^li, TfS5$(4 1 )?mtl& 1 
l -y i y * Vrr* y&( PxU D a) ZistitSt&X-tS 
mt&ZbX\ Tf5^(l 5)*^&.&3-tKndf^-5. 
-7xy*^OTg(3HPxVK TIB^(17)A^^ 
3-tHndfx-7-7x/dfv'sr^>i?(3HPxHp) 
StTFI^ ( 2 0 )*>£&& 3 -b K n*is- 9 - 7 x J * 
xy-t>K(3HPxN)^yv^-J.^.y h^^-tf^Ut 

h odf y x- f $risijt im wumznz Z b 

[0240] 
HU 11] 




(15) 

[0241] 
[flU12] 




[0243] -T *mmXV t b'Ddf isTlV* 

y^-v<mmjm\t< imma Dx-mtitPxu 

DAbmmb^tst^X. PxUDA£fW?LTJ:E 
^(1 5)T'^§ni.3HPxV. ±f£i$(l 7)-C*$ft 
& 3 H PxH P &tf±f££( 2 0)T'^$;ft.& 3 H PxN^e 

^1-|>l)Ml5-£3rr&Ig£ w-ri. Z b zimb -t 

i o 2 4 4 1 4fc , mmnmompy-^b uc«, m± 

$K0tg«$\ 5t(4 DT'^Sn&PxUDAt^U^T 



h ft Sr-^-ti-t^tatcJ; StglTClT oZb ZftWib . 

[0245] $<otc m&-m&)m<»—}b ix&. t» 

4ft<7)tS»5r. i£(4 DT**$iXl.PxUDAi:TCA 

ozbzmmb-th. 

[0246]$ fcfc. MIM^W^ot LTfcL fS 
^(4 l)r^Sn^PxUDAt^y< 

7Y>b*%%s%mzx&i%mb. ztnzm<#u d 

T'SlSftl. PxU D A b W\i>&bh v>Ji-5-(0t§ i: £ 

i>2mX"€bti&ZbZmb?l. 
I 0 2 4 7 ] $ 4>C WJWi. -hfeotfy k FD* 

t-fX • ^-3 »J7M • YN2ac(Pseudomonas cichorii 
Y N2 N FERM BP-7375L v-a-F^X • f-3>J 
T-f • H451S(Pseudomonascichorii H45, FERM 
BP-7374K i'x-F^X • 7"f-^ • P9U*(P.seudo 
monas putida P9L FERM BP-7373)&^a- 
K^-^X • i/x -y-fe— 'f • P161$KPseudomonas jesse 
nii P16K FERM B P -7376) <F) A McOffiMMtktfiZ 

[0248] 

[ m\cr>mM<mm. i *wn<?> p h am^j^ x$hbk» 
mmmmb Lx^mzwMm zmmiz^i-zmzm 

itO^yv-xr: - y h ££tf P H AT'£> 0 . i 9 JWfcW 

fctt. flr^UcS^M^ffia^xy*;^ 7 
x^;i^at^^^o^df !/>um*fflm±.iziii-& p h a 
•c*s. ^BgoPHA^sjt^i. mm* 
mm Lx^m.t^mmmb-t & p HA^isit 

Z>ZbZ*i&b^&i><r)X'hh. 2Uz*%W^ m& 

p h a ^nrnx-wmmz-smz zbnx-t m%cr> 
m&-*imbi-&i><r)X'$>&. *?MH<0PHA 

[0249] <mm% t>lHzTCAV4 9MzWrth 

mmit<nm&>*m\<nPHAWk-m}k<?> 
i^{s, tmmmb?&*;y 
-xx <y h #Afflwr;^ /i- h tztatx , S^r;p 
^yx-M^h^^jii: L-csmsv^iTCA-t-f 

hottmzmt <<s^i>cr>b-t&. b&wzm 
t-rs^ y hcDx-b-fitizmibLxu 
z<nm^<r>^/^-^-'yh<r^Mc^m&th% 

mi. mmwzmTwsx-bimvfcmmbix 
mmt>&wtTCAiM tMzm*? zwrnco**® 

tVtZZblzXIftbilX^h. 

[0250] -rbbh, %m%t>\t. mmbh^iTc 
a*m ?Mzm i i--tzimm&ftmKbLx. mat 
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xn^ti^zb. z it zco±o 

mm* hwzx.^)v^-ux'$>h r-fef-ypco a £ $ m 

x-hhztizx^^^H^ cox-h h t cm&znx* 
muzmr>tzi>cr>x'h&. 

[025i] *»jactintii mmib&m. m 

vtcommmtixmmti&ztizzo, zmztn 
phajj. mmizmzitx^mmt?z*s'?-3. 

*M<?>temz&*.-t h ^ y - 7 bi^< is± titc 
vv&\ W>X'J?mLi)>£&tl%:\\ Zcr>J:o%fiX\ * 

PHAizmx-tzz; -?-a.-- y bnmmxt ixm 

^iPHAmmmmtmmvmt tics* 
tiMzmtchhnxhh. 

[ o 2 5 2 ] ^-Ku^r h y mkmtnmm>*% 
mzmt\<mmti- sty v-^. y h^Affl^r;^ 

■ Wm-t ZPHAlZti^X. mt?t*:SV-3L-v 

fcfc+fcSiir^yx- vwwiimmb ixxv<< 

7h>cr>X.Zma-?&ZblZ£<9ftt 3 tiT^&. 
C02 5 3] &fc. W&Mziih P HAm&iz* V ^ 
Thy$-?lJffl-ri,Mt L/C. 8BPP5-4 94-8 7*& 
»HPP.5-64 5 9 1#&flL &PHT5-2 14 08 
8RHP6-1 4 53 1 #$PP6-2 
84 8 9 2*£*. HHPF7-4 84 3 8^fg s 
¥8-89 2 64^&fg, #^F9-19 1893^ 
«. 1WHP1 l-32789-f^$g^ PHA£8S4i 

k 4fcs afttPHA^a^-^sg^T-^u^rh 
>*ffiv^«u^n. ztuzntx, *mimmb? 

S^yv-azy l-SAJBOTVI^yx- hfc m&T)V 

t/sii-bim<ommb ixxv<7b 

%-£&ZbTtmbb : Ll l zPHAcr>&* . mm£froi> 

m&xv^Th ymm?mbimmxsmktf± 



BBoidtc, a*»W4»r4PHAffljSt:*5Jts. 7 

fcLT*-T*#^<7)^y-7-a-^-y ho&A-fciv^ 

[0254] OTfc, #?£Hfj<7)P H A, ^it^, gfc4i 

[0255] <PHAtyv-a-7 hfft&£>:5fc-y\ 
B Wi: -f* P H A LT <& mcl - 3 H At y V- 

i- », hooitft^) i -oxhi, rmm&f&m s to 
ama^tLr^^r^yx-htt, 

B£)»ig£j£fcttilr*8(de novo)^«gffit^3Ras^ 

[0256] 1 )£r$(de novo)£j£gS5 
T^VCoAiDVif^-yv— fe*(EC 6.4. 1. 2) t 
fllSSi^-^S^(EC2. 3. 1 .8 5)<7)2o<7)g£*T-jtt 
^§^11.. ^rij. r-fe^CoA^-K^r^^— fe'Ji. 

f-*coA*»^vo^coA*4js-r6B*-e*o. w. 

RMTittxmbZtih. 
T-fe^;PCoA+ATP+HCOb - »-7D^;KoA+ ADP+Pi 

T-fe^-/Wx)A+nVnr:^CoA+2nNADPH+2nH* =>CH 3 (C 

H 2 ) 2n CDOH+nC0 2 +2nNADP» + (n-l)CoA 

=5rfc, S^^8IB(cJ:oT. SJ£»^ia«g!. CoA 

[02 57] ddT, T-fe-?-;PCoASWQX;PCoA 

[0258] 
[-ftl 14] 



I HO-f-O 0H 

ho V o 0 (4 2) 



[0259] 
[ftl 15] 



o=p 



N » 

HO-P O CH 



OP 
HO "» C O 



(4 3) 

[0 26 0] CoAt{iffi^A(co-enzymeA) 



(3 1)32002-80 57 1 < P 2 0 0 2-8 0 5 7 1 A) 



mfoX'h*). WT<0<b^(4 4)T-^§fll.„ 
[026 1] 
[ftll6] 

to 

I HO-P-O CH 



HO CH, 0 O 



SH 



(44) 

[02623 *%.mm<o o *>. mTizTrrtimiz x 



0. PHA£-&ffo7)* ttch rD-3-tHn 
tz. MTn&U&jZlZTjitX o izmmiSmt: 2#foft 

jo l %#t>mmiziijvi>$. *>&£X'm%ztiz> . > 

fxf^PHA^j&O^/v-gifi LT<± TD-3-h 
KnyfJ^ACPj ro-3-t Kn^wtrt'S 
f^ACP j cO^SiS:^lSISc^7ffilS<7) fD-3-t H 
ndf^Tx/P-ACPj A*R»S#i4ii;(c^4. 

[0263] 

Utl 17] 



CH,CO— SCOA (AC«tyl-CoA) 



Acetyl transfer i 



CB, (CH t ) , CO—AC P 
- (8utyryl-ACP) 



t 

P*-HS -OOA 
CH.CO— ACP lAcatyl-ACP) 



Icttyl-Coi' HOOCCH «CO -SOo A 
carboxylase ffal»»yl-0»A) 



n 



(Acetyl -Kalonyl- ACP) 

HOOCCH.CO 



CH,COCH t CO -ACP (Ac«toacetyl-ACP) 

\r~ MADPH 
I s * NAD P* 



CH 9 CH -CHCO — ACP • 
(But-2-«noyl-ACP) 



ob (D-3-hydroxyacyl-ACPj 



jpiA Svncbase 



poly (D-3-hydroxyalkanoate) 



[02643 2)smmmmi& 

£ Ti'/U-A C P C7D ~ ;UA C P fr'ftflD 
U S$IWt^i[* J 2ojg^§ix^T^;l^ACP(m 

VC0 2 )fc^Sgffi(gSSAfc^)fc N Tx/L-CoAC: 

r-fe^coA*«ffliBL. MifMz&mmtf 2 

*ifcr£/n^coAk*4eB(iiiiBfct-*)<o2e»fc 



R-CO-ACP+VP^^ACP-^R-CO-CHi-CO-ACP+COj 
R-C0-CH 2 -C0-ACP^R-CH0H-CH 2 -C0-ACPt*R-CH=CH-C0-ACP 
-*R-CH 2 -CH 2 -CO-ACP 
•&S&B 

r-co-coa+ r-tf-;n:oA-^R-a>-CH 2 -o>CbA 

R-CO-CH 2 -CO-CoA-R-CHOH-CH 2 -CO-CoA^R-CH=CH-CO-CoA 
^R-CH 2 -CH 2 -CO- CoA 

A,BV^<7)^t. tpmkkLX rD-3-fcKndfx 
T^-CoAj &5v^i rD-3-hKnJfxTy;hA 
CPj#£C % r D - 3 -t Hndrv-Tx;^C6Aj 
<SiUPHA£j£c7)*/v-aSCfcLT*iJffl$ft. r D 
-3-h Kndf>-Tx/l^ACPj tiACP-CoAlg^ 
fWO r D-3-hHn^^Ti^/l~CoAj fc^J&Sfl 

Kmz. PHA<&&<7>*;-?-mmtLxmmztL&t 

[0265] //W3-X^«@g£g»fc « 



JS3£88j 5rgiLTmcl-3HA^y^-J.^-y 
fi£$ft&fc#;t£>*iS. TCAiM?/WcW*f- 

Kfb Hny^— tffcj: 0«JgT-fef-^CoA*^-r 
TCA^?;Px^8Bg*>^ PUJf. Vyzf 
MfrWJ y^mrh Ku***—- fe'tcj; 9e/Ut>ie# 

j£U ***xy-/i^/ut>i^t:/i't>i?*-?-~ tf 
Or-fe^CoA^'^rs. £ft4>OKJ££J:9£j£ 

1- 3 H A * J -7- J- - v h § tlh t # £ £>ix& . 
[0266] ZZX\ Mtti*7?>m. Si->mf(?> 
mcl-7/Mryx-K fcSV^i. 0|i«, 5-7*x;l, 
SmgL 5-(4-7Wn7i-;HgfS > 6-7x- 
rt^-fryR, 4-7x/*>f&SL 4-^?n^v^ 

*%Jn$ti^r;^yx- mcoA y #— t?(E c 6 . 

2.i.3^)tj:ocoA^*t^o> m^zmo 
wmmizx *)mmmzPHA^m^y7-mmt^ 



C0 2 6 7] Oil 0. «K*SWiTC AIM 74*38 
^t>«)Ta:^6<Jtmcl-3HAty7-a.- -x 

[0268] :it v ete^iotiM^ ffi o r-tf-^co 
AO&Stov^raiflf-*.. B«fc-*4*yv-xx v 
J x- h fc Jni.T mc\-TJVit) J x- 
hS-Sff^^S^rat-ti, ^^^^ry^yx-h*^ 

8^^*1-4 r;^yx-h){citigL s mci-r^y 

i#*.£>fU mcl-r/^yx-hoft^j; 
fcr-bf-;PCoAAf4ftS*is. r-fe^Co 

[0 2 6 9] LfrLfcite, i9IMSRil«W-*mcl- 
T)Vi) J x- h- dqs&tt fc P H Aco^ y v-a- v ^ t 

-/ H At/7- xx-y r-?5®£#£ 

[0270] i«i«ISrj|fifci-Sfcy>fcJi. mcl-T/P 
^yx-hUWc. 3W«fcT-fe**CoA**Wix 

U> T-fef-^CoAjmtfrK^j&BB 
£J:»)PHA<0*y v-xx . y h- t & i) 

-b^CoA$:^U#^i:3^S^j8IK^. Jg£& 
ft*3O08R"r*CfcfcJi»)» «IWtCttmcl-3HA 

[ o 2 7 1 ] 4fc. i msx-w&.W)im<ox.& m 
t>u* yx- vomztsmfcMi iw&mtfmzti 
i-&<-mm<ommx'hZTi>-jucoA »#- 

inzmzmz-tzwkmtfx *)msnvt>tk 

[0272] *mnmnzm?>T*i-n,coAt>z, 
wz**^-mwmmmmiz&teimm 

y-x, *^d-x, *0P3-x. #7^-*. vv 
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xtvw^ZS#c7)S^{2*\ ILK, »; 

9 ZL>lZli*y<7h 
v - t*-7X#X, #1f$yg?ttV>?»|fofe9iSifc 

JftfcJttrif. /5BKfc^S-g-ffc:r-fef-^CoA*s^jj 

timt ixcomtex-mstm-h 1 1 &x-p i. 
[0273] <mm>mm<?>mm£i&<*:x 5 

3-hHn^fy-4-7xy^i/B», 3-h 
Ka^^-5-y;^D7xydf^^g? N 3-tb'o3f 
y-6-y7y7xyJfyMt^ 3-hHn^y-6 
--hD7xydf^^-9-y^ 3-t Ho^^-7-7/P 
^D7xydr^^>iS$:ty v-xx y hfc LT£ 

LT, Macro molecules, 29, 3432-3435 (1996), C 
an. J.Microbiol., 4 1, 32-43 (m5)$>&WmPt 
m2 9 8 9 1 7 54&4HMCl!tt«K 5/*- K*** • 

»3fut:3-b Kodfv--4-7xydf>-SKSrqEyv- 
xx -y ht LT.*tfPHA*4«l^ a«crtfc^fS 
«&«^£flli$ra»ofc. ±fc. Macromolecules, 
3 2 . 2889-2895 (1999) tti, iya- r-'t^ ■ ^Ixjj- 
^7yx*^ 5-(2,4-^xhD7xX/P)*^Ki;/ 

■^>«*aK4:L-C*WSfltC<0«Btft:j:^-c,. 3-t 
Y odf v-- 5 - ( 2 , 4 - y*- h n 7 x -tV) ^.MRX/ 3 - 

-y h b LX-ttJ P H A $r££-t& ; t #$BS^itT 
v>l>. lfrL%fft>. y-vm. h'J7;^Dyf-;i^ 
traHftSitfc3-t Kn^iy-7xxyl/7*;^yx-h^ 
tyv-xx-y hi LT-g-tfPHAS-4iSt, fflfrrttc 

iix^^a^yv-xx-yhSTPHAtKOJa 

[0274] *m<omu!kmz. nva yx- h $• 

yv-xx-/hS:^tfPHA5:4St, »*rt(c#«t- 

*mtmim&M±. ya-Httx-faijr^ • 

YN2ft(Pseudomonascichorii YN2, PERM BP- 
7375). ya-Hm • fayr-f • H45«(Pseudom 
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onas c ichor ii H45. FERM BP-7374). v-ju— K 
^ -t X ■ Tf-y • P9H*(Pseudomonas putida P91, 
FERM BP-7373)at^i/jL-H^^ • v'i-yfe- 
4 ■ P161#:(Pseudomonas jessenii P16U FERM 
BP-7376)T£>I>. Ztlt><7)mWM<0i>cr>? 

Hi Pseudomonas jRCJR-f V——y?£ 

[0275] JHT(2YN-2», H45ft, P91tt&tf P161 
<YN 2»c7)ffl^Wtt«> 

< i mmmmn 

Rltt 



(2)iS^Wtt« 

6/vim. 

xx? y yflnrkfl-S? 



ma 

Bltt 

Pitt 
&tt 



K ings B«^r<0flt«ft«aS4: Utt 



■»tt(av>4W> 
»tt(*) 

Utt 



:Htt 



4%NaClTO£W 

Tween8 0c0jD*^ 
* nutrient agarfgSrm^-SrXyy:/? y 9X'¥k 

&thztxm%.. 

L-TJt'/-X 

D--?yy-x 

rye>* : |*tt 

dl-yyrfgg :Htt 



ma 

:P&tt 
Utt 



<H45#<7>«1*WttSt> 
(UiRWWtt* 

ffl&tt 



:Btt 



0.8/zmX1.0~l.2x«m 
TO. £S=5tf>4>*\ ffi&R.-.*- 



ftiK. ?y-A£ 

(2)^a^wtt« 

0/FisCS& 



4 y K-;K0£j£ 

TVMf-yj/'t KD7- fcf 

xx ^ »j yjii*#ji? 
■fc?7f-y&n*#s? 

/3-tfy7h!/y— fef 
K ingsB»^T'<9«3faM£: RHt 
4%NaClT^W :Pgtt 
^'J-y9-h Kn*^B!&0«X :Htt 
(3) 



litt 
Utt 

ntt 
Pttt 
ntt 
Utt 
nit 



L-TyVS-X 

D-~?y;—x 

D--?y~h-)U 

~?)VY—X 

n-^ryyK 
r^tryi? 
di-u yzfM 

<P91»?)^«<H4f|> 



Utt 

m. 



Utt 
m. 



mm®. 



WW. 0.6/<mX1.5//m 
Rltt 
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O/Ffflf* 

ix? y yflD*#flf 

KingsB«^T-<03bfcfeSll£:Att 
(3)gfWHfc|g 

L-T5tV-X 

D-~?>y—z 
D-vy-l — ;i/ 

— X 

<p\6m<vm¥tm.m> 



mm 

Utt 

Utt 

Att 
lift 
Rltt 
lift 
lift 



Att 
Rltt 
Rltt 
Utt 
lift 
Rltt 
Att 
Att 
lift 



Att 
Att 



tPtt 0.6/imXl. 



fflftft 
?7-klfefett 

■iyY-)V0)£& 

xxryymmtR 
^yf-ytsm^ 

KingsB *^?<Oft3fcfe**4 : Aft 
<3)*MWfcgg 



5~2.0//m 
:&9(IM(9) 

:&ft 



Aft 
Aft 

Aft 
lift 
lift 
Aft 



lift 



Rift 



lift 
Aft 
Aft 



Aft 



N-r*^t-D-7*;p3-9-5 y 
-?;H — X 

^3yig#y>A :|H4 

n-#ryyi? 

rgeys Manual of Systematic Bacteriology, Volu 
mel ) (198430 StfA'-^'x-X ■ l-z-T/U ■ J[7 ■ 
T-f ^S^-T-fT"- y^rU^nv-(Bergeys Man 
ual of Determinative Bacteriology) 31 9 KR (1994 
¥>fc*^vCtteRLfcfc,r*. YN2ttRtfH45l8i. 
j^jl— h't-fX - i-a y 7M (Pseudomonas cichorii) 
fc. ifc. P9im±, ^a-K*-*-* • T^Pseudo 
monas putida)fc. ^fl-W^-r&fcWJiLfc. fto 
Clii^O«^$r^i-Ht^X • fnur^f • YN 

[0 276]-*. P161t*li, S'A-r-'^XgfPseu 
domonas s P . ) tzftti t WW Ut *>CD<0, *0>WSVi 

*-.IT\ «eWttK*»fe«>iMH*iS»6fc«>t:. P161 
f*coi6S rRNA<9«gffi5!|£&£l,(ffij!l3#: 1 , c 
DNA to rRNA), ^ftJCO^j.- F^*S«£%C9 
16 S rRNAiWaaHJMfctfJfiHttSrW^;. 

P161»fc^A-H^X • ^x yfe--f(Pseudom 
onas jessenii)tO^T\ UWSM^Mn&fiWbX^ 
^Ztti*PmLfZ. $^»(C. System. Appl.Microbio 
1., 20, 137-149(1997). RX/^ System. Appl.Mic 
robiol., 2 2, 45-58(1999)(Cie«$tl/i^a-H : &-f 

x ■ j/x-yfe-'f <mmmmt. piei&coa^wtt 

P161tt«i>-x- V*~rx ■ -y-fe--f fcE-£L#>£ 
^**3c^fc«r§ft*:*:#>, P161«c$r>-x-H^^X 
• vxv-b-^ • Pi61«sl:#&U;. 
[0 277] ^rfc. YN2»{i^l£#-f- r PERM BP 
-7375 j tLX. H45«c{i^f6#^ rpERM BP-737 
4j t LT, P91tt{^K#-t TFERM BP-7373j 
t LT\ Pl6l1*tegf£#^ TFERM BP-7376j t 
L/C. jIISj^I* Iljmi^*±¥XIK*»fiffi9gff 

to278] <tm -&>ztit>m±mmmt-f 
wmm. **ws»"c««t * gwt-rsp 

HASr^-ri)Ct* { -C#S. CcOid&PHAte, - 



[0279] *^bjct)ph A<7)&Mttjmizm^m±m 

[0 2 80 3 —Jr. WlMnim^XPHAi£M-W& 

s^s^ii, PHA&mmotsmt ix. rmt-ti 
[0281] ±B<Dimm;izm^&mwmt tx 

tt£tMPfltfc IXH. MSBiSJffi, EiS*(J.Biol. 
Chem., 2 1 8 , 97-106(1956)). M9ttlt*&Wft 

[0282] Srfc, *JW!fc:*$»t43titWCflJV>*M9 

[0283] Na 2 HP0 4 : 6.2g 
KH 2 P0 4 : 3.0g 
NaCl : 0.5g 
NH,CI : l.Og 
mmV»/ hW* PH7.0) 

o~3 sxrc. ft%&tt-TX'<7)imtm s &mi%mm 

[0 2 84] igltlgli. ffil&A-y^ * 

as8fc«* Sttttft. 'J 7? ji^com^ 

W 

[0285] ]JIT S *»«<0l|KH6»-e-*i-Wifcov^ 
<i§* mcl-T;I'*yx-h>0!itf; 2gP£?)ig* 

coT/utsx-h* o.im&%frt, 0.2 
-hi o.oi at%*^ 0.5 aa%sK^7tf*m^ 

ffi^T-^StiM^KBA^^Mco^iT-ilfSt. 28 
PigTli. lg^ST'cOig*^Tf^B*SrJ®^«# 
"CEWKU^fc, 3f£7/t^yx-h£ 0.01 

4> 0.5 tim^i, Bsmmiiv^im 
mx-mtztrnt. mmitk. mmmuixmrncop 

[0286] ffl;ttf*??yg«v-*-yi^<7)£ 
^$t6~i 2or;^yx-h$- o.i nmxfrk 0.2 
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i ^T/^/x-hSr 0.01 n&Xfrh 0.5 ttft%gjg 

®WLxmm<nPHAzmcthiimhhh. 
[0 287] zzx\ zti^mmmmntLx, mci- 
T)i>ti s^-himmzmmt&umx'te. vmztiz, 

PHAtt. lMMfflS®tLT»Ucmcl-T;^/x 
-h(,z^-tl^y-7-a.-'y YifiZmzmE. LT^S 
PHAi&^TV^. .Icatd&PHAte, HRfcR- 
flsWM>4>$Jdc$*u TAV9?^v9tt;ity^-X'h 

[0288] <mm mm>mm. 2mco%%m 

Z-ttsimt LXii. 1 gpgST'Ji. iMJBffi^fc L/C 

£ o.i fifi%*^2.o s*%gg, at*, mmt-ti 

%frt> 0.5 mm%w&&A,tzm®tsmmx-m.mmm 
Mfrtogfimnm&tx'ttmi. 2H»BTtt. is© 

y>v? Y-xm)Z 0.1 84%*^ 2.0 MM%m 

SMr;^yx-hS: o.oiai%#>£, 0.5 wm% 

U lg#&7&. «ft£0«LTBlrMcOPHA£&a5-r 

1 0 2 8 9 ] it}$Bffl«Hi UT«H(«itf^ 
7;^h-xi?)S- 0.1 

2.0 as%as. av, mst-r-s.^yv-a^.y 
h^Afflc7)r;^yx-h$r 0.01 0.5 a 

Tlf«c$-E|JRLT0rSI<OPHA*«im-rS*ffit>*S. 
[0290] ^<0J; 3 fc. ^fcjJSJirf 

vyy-x. 7^^h-x#)c7)iUg{i. 

wsi t -r h * y v-jL- . y b mxm<DT)^ j x- h <n 

ixmmm-&i>(?>x'biw. as, ^ifi+w-^w^ 
sr 0.1 mm.%frt> 2.0 s«%msK3u?UT. msirt 

i>. ®&.m<?)mm. m#®%. bhw&sm-ymizfct 
xm , MS8i't&t><7)X'b&tf. as. mm*<^s^m^ 
0.01 0.5 n&xm&izMiRix , ^jd^- 

•St «tv\ 30J:3tc. lliia(Mx.{^;l-n-x. vy 
y-x. 7/p^h-x^)ts^T7P*yx-ht^-g- 

OPHA^4*-#«§ni». ClOia^PHAJi, - 
•7-X'hl. 

[0291] <%m W<7b »mU$. 2W§<r> 

^mxm^-ttsumbLx. i®.v§3xn. mmmmm 



(36)&2002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A ) 



tlXXV<Th>t: 0.1 SMXfrty 2.0 
yx-hSr 0.01 ns%frh 0.5 aM%SS^7t**l 

mmmxm.mmm^^.mm^ix'^mu 

HWdaJKLfcO-fc. SfSTA^yx-h^ 0*01 ffi 

OP H A2rttaj-rs^rS*<$>S . 
[0 2 92] *y<7Ty£ 0.1 2. 

o atx, mat-rs^ y v-xx.y y-mx 

m<7)T)\s*SX.-h$: 0.01 mi%frt> 0.5 

*EI«LTBfH<&PHAfcm*-*#8;fcfc*. 
[02 933 ZnZolZ. mmzffitorf hXV*.?Y> 

vykumt: o.i a»%*^2.o m&xw&izmsiL 

m%tizm\zti&ifim<?>x y h vwuc-wct 

7;u# yx- hoift^t , Wi£$ae>m. wttm&. $> 
hw±tmirmtzmtxm&Mmi-&h(7)X'bhtf. m 
mm*0>s%&z o.oi a*%*>^, 0.5 n&s m 

j££*u r-fy^^^»/^^yv-T*s. 
[0294] <tm tc aim ?/HzW4-*-*#«IK 

2m^mmxm^tsumtix . ispg 

7v/ut yy:W2UA!-co<&)£ 0.1 ma%*> 
2.0 at/, mmt-t&^y v-xx 7 

f^Affl<o7^#yx-i-£ 0.01 0.5 a 

ww&^izmmmx-mMmMfrhigftm?) 

xTCKwtMzm-thwsmwttt. ?lsl e 

/i-tVK. yxygL :myK % yv/HL yyrf&l? 

£ 0.1 a*%*>^2.o mm%n® ^mt 
/i^yx-h$r 0.01 ns%tpt> 0.5 afi%g«^ 

a^nuRLTHffa^PHA^aaj-rs^a*^ 

s. 

[0 2 9 5] TCAif^y/H^^-t-s^raK 
, fLR. f/L-t'ygL yxyiL an?ft. y 



v;HS, vydtm&.V*rt&i* 0.1 fti%a>£> 2.0 
mmm&. &t* % Mat-ri>tyv-a.x.yh^A 
fflc7>7Vk*yx-h£ 0.01 0.5 mm%m 

* muz l t wa<o p h a * ma- 1 m t $> * . 

[029 6] CKOJsfcv %mzffi)}V?.&TCA*M? 

Mzm? hnwmmia . e;ut>s, yx 
y&, n^ysr. 7^/hl yy:fssfMX-e<7)ig)<7> 
SRStt, fijfat-ri.tyv-xx.y h#Afflor/^y 
x-hoagL ft&haint '**v^««9t 

<o*%** 0.1 2.0 aa%sststRt 

0.01*»%*»4» 0.5 **%SS(CSS?L 
jfiSirfSfe.«J:v?. J; at, TCA-^-r y;Kc;ra 

v t iistimrmtmzt&mti z t izx 

v^<?5rv\ 0ra^PHA*^«-sa§ti|,, cko 

vm--y?%#y-?-x'*>&. 

[0297] <1S* sKU ^7* h y + hVl^h'yKfeS (, ^ 

x, ifmux-te, mwm&bLxxwryy* 
0.1 2.0 av. nm.>-$h*i 

yv-az 7 hiAffl«T;wyx-h^ 0.01 aa% 

*»^> 0.5 ^xmL^Ltimmrnx-mmmm 

%*»4> 2.0'uxsk, S^r;^yx-hs> 0.01 
nm%frt> 0.5 itxsit^/w;, ms®*«l=5: 

[0298] ^coidt. igifitcSSJirt.5^y^.Thy 
s^yv-xx-y h^Afflior^yx-hcoas. at 

fcV^Tt 0.1 £ft%*6 2.0 a*%TOcStRL-C. 

0.01 nm%fi*L> 0.5 a*%gstsiii?LT. 
asdirtsi: iiw z<r>£o^ ^v^yhytmATji- 

t yx- h t **t*W6tf52H»-C«^»t 
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iggtzztizxix. §^^^7^-7 torn 

h&W3.£<%\.\ ffim<r)PHAtf±&- 
Sa^tiS. ZVXoKPHAte. -MIZR-W<7)#.fr 
hffi&LZtl. 7<tV99+v9&KW-?t>h. 
[0299] <P H A(0@lR>*^<7)^tfc}tl.» 

ismnzx&ws.. uvf— &m<?>&miz£hm®.. e 
dta, iKEJisiiitf-M^A. 7y±-7m<mmi.z 
xmmizx^xPHAmmftmzmiix. p 

H A £ EHR^^aSrffl^l. CI 1 1 T'£ I. . 
[03003 <^»>±ieo^ffi$:f Offlt I. CI k T\ 
*%Pn<7)PHA£®ZZbtfX'Zh. ZCOPHAff)^ 

m?mi#v~?-tLxo£%.Lt:®&. {^f. *■ 

J6«fcOk't*fci6fcl4^ar< k 1> 17jg*JaJ:T*6 
tefcfc X % 2 TjfiLtCfc 9 . # y v- fc hXttelS. It: 

w&.<?>mi*+ftizw&x-* h t<ot* h . ssb? 

Jiflsfr £<Q*ra<0««tt*»6 , P H A^&WB^i 

■kytFiU*. *fc*iE^)J:3K:. dOi: 3&PH A 
tt.-HRfcR-«MO*3&»4)«jKS*L. 74V99+-/9 
ttXW-X'hh . 

[ 0 3 0 1 ] &*5 „ tBt^«KO«HK, 8t4«Jfc«J: S F H A 
^^gkBttrt^O^S. MVC, iW»<5?)PHAW 

if. *m\izfrfr&PHA<v±mmiizmmzti&mi 

WJ*imzirtf>l P H A£a^«LtB£3r*-*«£ft 
£3 



[03 02] «rix<oC7)PHAJi. flitf, -flaW&T^ 

ti&£tz6mk%tt>tih. mmt txy-vm 

>I£ttK:ffiflTV^k^S$*U E£ffi*'v.0J&RJ0Ki 
[0303] 

im&m] (HSIWD^-f, Macromolecules.2 9.17 
62-1766 (1996)&tf|3|. 2 7,45-49(1994)^ffi{C«!-5 
T\ ^y-*wP^£J:>9gltej>£FPVA£-£j£ 

>(THF)tjfflBs*, -2<rc, r/i^y^Hsrrcs 

Uflrtf&iDifc. »15»SISHf Lfcfc. l-7*o*-4- 
TU O.lmol/L Li 2 CuCl 4 WTHF^ffl[$-jDi.Jt(ffl 

£ jDifc lOOmLcOlBH *'y*TtWJ tfctl» 20%KS? 

[0304] ^^a5#£M*^$2gf§(FT-NM 
R : B ruker D P X400) IB V vc , ]aT«*frT«« L 
fc. «gttjB:»H. «8C, «^M?no#/kMT 
MSAO). *«olSJII£0lfttf*3fc:iic*. 

[0305] 

[*3] 



4b* f 7 h/p pm 


type 




1. 67 


m 


c. d 


2. 3 9 


t 


b 


2. 62 


t 


e 


6. 97 


t 


h. j 


7. 1 2 


t 


g. k 


1 0. 7 


broad 


COOH 



[03 06] [3BIW2 0.1%. FPVA 0.1 

%k^tfM9^f* 200mLfc:H45tt£aat. 30*0, 1 

25xhv-? /ftxumtmuz. mm®. mftz& 
^mzi-oxmut. FPVA m.fm 

(NH 4 Cl)£^^MVI9igtft 200niL£?f!BSLT« 
Jgfc 30'C. 125X hU-9 /ttX-!ffimm Lfc . 24319 

[0307] ^^^fgjft^l/ >y h $■ lOOmLO? on 



*;PA^!g)SLs 60rT 20^J^f t-CPHASrtttii 
a-9V-^XU-9-Ximt. 

mm&m*9s-/i>t¥x-iim£Zit. n:»»& 

HURLTK3g86»LTPHA*.#3t. ftfehftPHA' 

7h/77^ — nmvrmwiG c-m s »)t q p-50 
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[ 0308] 



3 - 1 Kn*^&& 
3 tKn^i/$ia 
3 -t Ka*$/^*-»jygfc 
3 - 1 Ko + s/a,^ y& 
3 -fc Ka*^*??;/** 
3 - fc Kn + ^y^ygfc 
3 - 1 Ko**r*>» 
3 - t Ko*->- 

5- (4-7 **o7 x~;iO 



[*4] 

P. cichorii H4 5ft 

750 mg/L 
4 0 0 mg/L 
6 3% 

0% 

0% 

0% 

1 3% 

3% 

3 7% 

0% 



4 7% 



[0309] (IHtW3)y^y» 0.1%. FPVAO.f 
%fc*^M9«« 200mLtYN2tt*ttliL, 30«C. 

't^KfcioTHIJRL. FPVA 0.2%££tf. ^Sti® 
(NH 4 Cl)£#£&^M9*£*ffi 200mLfcH»SLT. 

[0 3 10] i^8EBS6«K^*y 100mL<0:?no 
**^KHU 60 ft CT20^JStfLTPHA^tttb 
£ 5 



@«UTJ|ffl^LTPHA£»fc. flfetifcPHA 
^^77^ — »*#«rgg<G C-M S , ftitQ P-505 

[031 1] 
[*I5] 

P. cichor i i YN?4- 



3 -fc Kp#**« 
3-fc Ko^y-^Sf 
3-fc Ko*$/-\*tf 
3 -fc Po*'y^>t 
3 - 1 Kn + f*^^ 
3-fc Pa*i/ytvft 
3 -fc Kn* ^7**;/* 
3 -k Kn^y- 

5- (4-7^^U7x-;u) &JfL& 



850 mg/L 
420 mg/L 
4 9% 

1% 
1% 

0% 
1 5% 
15% 
6 8% 
0% 

1 3% 



[0312] mm4};±>isi o.i%*£bM9M 

200mLfcP91tt£IMfU 30'C. 125* ho-?/^ 

U y-^/K 0.1%. fpva o.i%fc*£tr. ^ati® 

<NH 4 Cl)££*3Srv*M9Jgifi 200mLfcE»BLT. 



MtC 30'C, 125*ho-?/#tieiS*Lfc. 24^1 

[0313] £<0Wtt«6«K^ 7hJ lOOmLO? on 
*/kkfcBSIU 60TCT 20^Jg^LTPHA^ttai 
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0«LTjl3Ett«l/CPHA£»fc. fHiltPHA 
& 6 



■7h/77^- «ft$ffi£B(GC-MS. ft»QP-50 
50, El£)T'##fU PHAty7-a.- 7 h<7)^^-;W 

[03 14] 
[«6] 

P. putida P91tt 



S#ffit**fi: 67 0 mg/L 

5 1 m«/L 

t/?-.i;» hfflS (x';7tk) 

3 -t Fn*->8RS! 096 

3 •tHo*->4-f* 1% 

3 - t KtJ*y-N*^>B! 0% 

3 -t Kn + f^J'l'S 1 IS 

3 -t 9 >m 2« 

3 -fcKB#->/'t>« 34% 

3 fc Ko*;/?* y« 0% 
3-fcKo*f- 

5- (4-7*-*o? i-A-) 52% 



[03 1 5] {mm5)yi-y& o.i*£-£trM9iStfft 

200mUCPl6H*£ffiU 3ffC. l25*hO-?/#T 

ts ;-)->m.i%. fpva o.i%fc^tf, 

(NH 4 Cl)£-£t&v>M9$tfe 200mU;:£&)SLt\ 
J5fc 30C, 125Xhn-^/^Tffiaig«t^. 24Wf^ 

[0316] CKOmSSa^l'-y h£ 100mL<7):? no 

JivkktdKBU 60'CT 2P«BHMf LTPHA^ttaj 
« 7 



0JRtrXfflfB»U'TPHA^»fc. H^tifcPHA 

7h/77^-fi^l(GC-MS > ft)*QP-50 
50. EIft)?7}#fU PHA^yv-JL-'yh^^ 

[0317] 
[«7] 

P. j e s s e n I i P16.1* 



1 200 m«/L 
6 4 0 mg/L 
5396 



3 


- t Kn*S/6&& 


1% 


3 




1% 


3 




0% 


3 


- e Ku **>^:/* 


I 7% 


3 




3% 


3 


-fc Vrt*y/ + ym 


4 5% 


3 




096 


3 










3 3% 



^ontf/PAlmUCjfjgU &fc//l'-?/^*-tf-/& 
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gg(GOMS. ftifQP-5050. EI£)?#*fU P 
* 8 



y - . y b £ nt— co* y JL - y h t p 

[0320] 
[f£8] 



3- t Kn^i/^^^>» 

3 - fc Kn4*//t ygfe 

3 — k Kn^j/- 

5- (4-7^07ir^) 



0% 
0% 
0% 
0% 
0% 
0% 
0% 

1 0 0% 



[03 2 1] $t>lZ. ^^«H|^g(FT-NMR:Br 
uker DPX400)£ffi^T, ttT<D&ftZ'ft$rUz.W 

* 9 CH*'** h;Vffl£f&*) 



0). >?-<0*£*2:[Il2. iS9. H3. iSl 0(C7jrf . 

[0322] 

[H9] 



d fit (ppm) 




0. 9-1. 7 




1. 8-1. 9 


to : 2H. -CH r -* d 


2. 4-2. 6 


m : 4H. -CH 2 2flS -» b. e 


5. 2-6. 3 


m: 1H. -OCH c 


6. 9-7. 0 


t;2H. F^ot^VfeCD^D h y ^ h i 


7. 1 


t:2H. FHc0v?5ft<0^a h y n k 


7. 3 


s: ft£ (CDC I s ) 



103 23] m: multiple* 
t:triplet 
s:singlet 

£10 ("c^-i^h^ief) 



[0324] 
[*10] 



d ffi (ppm) 


m m 


3 1.0 


-CH 2 - d 


35. 9 


-CH, -> e 


39. 4 


-CH, - b 


70. 5 


-CH -* c 


7 V. 1-77. 7 


®& (CDC l 3 ) 


1 1 S. 5, 1 15. 7 


FS?)t^bfi©-CH h j 


13 0.0 




1 3 0. 8 




1 6 0. 5. 1 6 3. 0 


FE&ft0-C -* i 


16 9.6 





J03 25J (HM#|7)(FPxVA<7)£j£) 
— AJ£7 5A3{;, 240mL<7)flfof<T-fc h >*\tl^ 
3 -Nt*- h U (0.06*/W . *K* y *A (0. llt/W 



■f/K0.06*/W£. gS#H»TT1STL, 60±5X:T- 



*Uztk*'<Xl>-?-X'mimmLfc. . 
[0326] f&ZtUZBUimtZ. 9 J-)V*Mz.X 
jJHWS*. S»*«9>o<DfcaLTSifclB3ii\ 5-<4 

UX3*{±. 68 */U%T'J>-?£. 
[0327] nt>tltzBUmUXTll) £ 
SJ:3tx?y-/M<(9:l(v/v))fc:ig8SU lOtt* 
/kt^^l^ll^ASrJlli.T, 0~4*CT'4^RJ£ 

[0328] ZCDKfomZ lOf&ffO O.lmol/Lgffibfc 

fcHWLTIRaRS*T^t , 24«*BI»EI6jllt. B 
WOfc^gjT*** 5-(4-7;M-o7x/*xWl!£ 
ft*:. £<^fc^<Z) 5-7*nt^lp:fvPx;*T;Wc 

[0329] »^ilfcft^ft^jaT«>jftftTNMR^«f 
<ttJfl*»> 

FT-NMR:Bruker DPX400 

iH^Wjg»jBc:400MHz 

<30l5&£ft> 

ffifflS«:CDCl 3 

reference : * -v e 5 U If AT M S/C D C 1 3 

04 izx^? K;l^-r-£. *i \\zn%m%*7rs 

■t. 

[0330] 

[*1 1] 



Chemical 
Shift 
/ppm 


/H 


type 




1.85 


4 


m 


o.d 


2.40 


2 


t 


b 


3.95 


2 


t 


e 


6.83 


2 


m 


hj 


6.97 


2 


t 


fck 


10.15 




broad 


OH 



m:multiplet,t: triplet, (Ldoublet 



[0331] JjLhOM**^ . WjWCjJfSOF PxVA 

[0332] (H«g^8)(P9imcJ:i»PHAWi!Sjt) 
/-tye 0.1fift%i:, FPxVA 0AMM%tZ1ft} 
M9tgift200mU;:P91t*£«MU 30X:, 125* r- n- 



(4 1)92002-8057 1 ( P2 0 0 2-80 5 7 1 A) 

i oT0jru /i->fst o.iai%, fpxva o.i aa 

%OstS. §^<NH 4 Cl)£-£;fc&^M9t£ifi 200m 
UcffigSLT. St 30*C. 125Xhn-?/#rfi&i£ 

[0333] ZVW&ftm^l- 7 r- fcfffi Ucf*. 100 
HA£«itJU:. ttaj?8t£?U2 Q.45umff)*>7Uy 

tigjsu imm*ti;*?s-ji«px'mmz-t. mz 
im<o&£®wLxKS&mixpviAZ'&, ff*L 

[0334] fthtltz P HAt:¥)Wt— Si-y 3 y? 
D7h^77<-(GPC ; jRV-HLC-8020, #7 
A:^'JV-7--K7 h'J- PLgel MIXED-C(5ju 

Uc. 3fcjjcf. 
[0335] Jgfc. f#£>*l£PH Ali, ^t^ot.* 
^/yj-ttMrofcOfc* GC-MST'#ffrU PHA 
t/7-a-7 r-co^/Pxxf /MbtK^Sfcfro 
7t. TlCStf#t-^cO-vxx^h;P$:ll5-7t 
^•f . tT- ? ®{i 3 - h h* n * ^7"? yltX f-/PXX 
fvk e-?<Z>ti3-t Kndf^^^yK^^xx 
r/k e-?®Ji3-t Ko*W^>'g!*f7^xxf• 
/^T*^>^K tr-?S)#3-t Kn^x-4-(4-7/^o 
7 x 7 * f-;PXXT-/K0 1- ;? T*$> S £ b 

[0336] Ja_h^*t <fc 0 , fcfcflfctf 'J 
3-h Hn^f^7 , ^yK. 3-t Fo4fv*??yiL 
3-b KnJfy7t>W3-t KcMf ^-4-(4-7^ 
*n 7 x y df ^) ^E&OXX -y h £iztS P H AT'fc £ 

[0337] (Hi6^9) (YN2ttKJ:SPH AtOiSg-?- 
Ol) 

!Hife098?>P9U*£YN2»fc Lfc0W4lf£it0!8 
<H«W*j£TPHA*l8iS*, #^r«f^tfofc. IR 
$5-^1 2fc, 7>^*S-*1 GC-MS<0TIC£ 
H8(C^-t. t-^®{i3-t Fadf-^A.7-^yi!7f- 
/H^f/K tr-?0li3-t Yu*i,1s95y&*^ 
;Wxxf;l', e-^0){i3-hHo4f^7-f>^f-;l^ 
XAf/K'*0, e-?©A<3-t r-*U*x-4-(4-7 

WH7i y^ri^)^ir^^xx-f;^e-^'CJ> 

[0338] JiLh^mti 0 . fl^n^iKU 

3-t Hodfv7-fyKai/3-h r-'o^v-4-(4-7;l^ 
*D7x/^-/)gfi(7)a^7 hS:^tfPHAT*J>^ 

[033 9] (Uttfll 0)(Pl6imci:SPHAc0g 
5S) 



(42)32002-80571 ( P 2 0 0 2 -8 0 5 7 1 A) 



mZikl tt^AtSkl 3fc, GC-MS<7)TIC£ 

/Px*f7k f-^©(i3-h KD=*>-;t?:?>"&y?- 
;l^xxfvK b , -;?<3>{i3-bh'n*w^yg?y?-;l' 
XAx/P-C'fti). b-?g>#3-bFn^-4-(4-7 

t 0 3 4 0 ] JiLt^SSt J: HMifc#y v-tt, 
3-hKndfv"s. r ^ y g ? 3-tYu*isJ!??y^ 
3-b HnHr^y^>-i?^3-h Kodf ^-4-(4-7^ 
tD7x/^x) ^^C7)JL- -y h £-£tf P H AT'ifeS 

[034 1] mmmi l)(H45f*£J:l>PHA<D§i!ji) 
Xtt0|8*>P9ti**H45ttfc Ucmtemm8t£< 
R«tf>3r8rCPHA*lB6S-»i\ 4MW*ff-jfc. JR* 
£m 2C. ^«5r^l3tC» GC-MS<9TIC£@ 
1 0 (Ciicf „ b"— ?©{i3-b Fo^f^T^ySyf- 

iXfmO, t-?g)#3-b h'n=*^-4-(4-7 
/M"D 7 x y 3f $^)^i?y. noc^T/Hoe— ? 

[0342] JiLh<0*SSfc«k 0. ft ^.ixfctf'j V-fcL 
3-hHndr^r^y^ 3-b Ko^i^y ?>-iL 
3-b Fo* 3-b Kn*y-4-<4-7/P 

:*n7xy*^)S»Oxx.y h£^tf PHAr&S 



[0343] mmmi 2)(YN28fcJ:aPHA4>|8ft 

-e^2) 

^■9->S? O.IMM.%. FPxVA 0.11*%fc£3tf 
M9tgt6 200mL{;YN2tt^fifflL, 30*C, 125Xho 

j^thuku ^*v>® o.iaa%. fpxva o.i 

nm%i1sts. fiBM(NH 4 Cl)$-fr£&»M9$Jfi 2 
OOmLKSSSSLT. 30*0. 125X FD-y/#T1g 

[0344] Hit^l8 t£< iw«»a?rp h a^jh 

U 4MHlr£4Tofc. iR$S:^l 2fc. 3 
t^t. GC-MS*«f<0tS*6»fe. JfeStt-rttfeiut 
P H AttJjTFtf) J: 3 «r»££»o£ t tfhfr^tz. 
3-b Kn^HM : 8.1% 
3-tPn^ft>«: 51.2% 
3-tHDW^>K: 1.3% 
3-bKD*T^>I!: 7.0% 

10.6% 

: 9.9% 
3-b Kadrv-4-(4-7;l/5fD7x ydf >-)^g?:11.9% 
Oh^lSRfeJ: 0 . *Mifc#>Jv-tt. 3-bFo* 
5^4 -(4 -7;|^ta 7 x y # 5/) $j£&c7)x - - y h 
tJPHAT'$>.?)C: 

[0345] 

[^1 2] 





CDW(m 8 /L 


PDW(mg/L 


P DW/CDW 
(%) 


P91I* 
(31*1*8) 


I 6bO 


50 


7. 7 


YN2#1 

(mm) 


I 250 


755 


60. 4 


ptem 


I 1 50 


880 


58. 1 


H45I* 
GUM 11) 


1 1 SO 


600 


52. 2 


YN2#2 ! 


500 


240 


4 8. 0 



[0346] 



[*13] 



(43)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 





Mn (x 1 0 4 ) 


Mw (x l o 5 ) 


Mw/Mn 


P 9 

(X&0QB) 


5. 1 


1. 0 


2. 0 


YN2t*l 


8. 8 


2 4 


2. 7 


pieitt 


6. 8 


1. 8 


2. 7 


H45tf 


8. 8 


2. 2 


2. 5 


YN2&2 
(gffiflllg) 


5. 7 


1- 4 


2. 6 



C0 34 7] 3)<TFMPVA<7)£)£) 
£-f. Macromolecules. 2 9 . 1762-1766(1996)S,t/|3| 
2 7,4S-49(1994)cO*atCta!oT. ^'J-+-^OTC 
J:9««-C'*6TFMPVA£-£j£U:. fl|]*>. 5-7 

$$®£&e*t h5hKD77y(THF) 
i*\ ^20r, T^^y#ffl^,TT'3mol/L^^-7^ 
^A^D'J FTHFMmffiTLZtfCtoltl. $) 1 
5#Htf?#L*:f&, 1 -7*0^-4- h 'J 
y-tfytv^v^A^THF^jS^HtcjTFU. 0.1 
mol/L Li 2 CuC 1 2 C9TH F^&£jD;tfc (&gli-20 

Liz. *0m®&zxfti,t z 2o%im*®m£mn 
l, $wlx. *mtm.Lx&i&xmmL. x-r^ 
•catuu:. ssk:. mm* sosomfcAouzta 

It: 100mL<OJK>f:tV*T»aiLfcSL 20%»Jq§ 

[0348] EDRLfcflteWfcJgiSfcJ: O^t^x^t 

MS, A&GC-MS QP-5050 S *7A:DB-WAX 
ETR(30mX0.32mmXO.5^m)(J8Wttl!)). TIC 

M14 



frtmi i (a)si^(b)(c^-r. ewt-t 

I 0 3 4 9 ] ($Jft0| 1 4) (H45m=J: 
*> 

TFMPVA 0.1%i:3:£tfM9*giffi 
200mLtH45»SrttaL, 30*C, 125*ho-?/fl"C 
«t**Lfc. 24B9HHi. ***»£v»Kfc:J:->TISIC 
TFMPVA 0.2%££tf, SfH^KNH, Cl)Sr^ 
*^^M9tgifi!200mL(lS@SLT> JltC 3TC. 125X 

*L; ft*Lfc. 

[0350] ZOm&ffl&'Vs -y b £ lOOmUD? no 
tf/PAKSSSL. 6CTCX' ZO^BHWfLTPHASraiaj 
Lit. Jlflft?8£?lS 0.45Atm<O.X;'7»7 4 /P?- 
"C*iiUS*>%. D-^U-XA'^-^--CiS^L, 

EURLTK35(iaiLrPHA*1». ftMLfc. JR*fr$ 

14(Cvtf-. 

[035 1] 

[£14] 



mam* 

(mg/L) 


(mg/L) 




850 


1 1 0 


12. 9 



[0352] »fcftfcPHA*>#?*£yw-5x- 
^ 3 >-;D7h/77<HGPC : JfcV- HLC-802 
0. ^7A:^»J"7-74f7Mi- PLgel MIXED- 

± OfFttLfctS*, Mn=64000, Mw = 110000T*J>o 

[03 53] i^WiPHAIi, SB6tft-3T^^yj 

gffi(GC-MS, SitQP-5050, Elffi. #-5A:DB- 
WAXETR(30mX0.32mmX0.5jum))T'?>#fL, P 



HAty?-iZ7 hCO^f-Zl'XXf ^HtfeOISI^^lT 
r>fc. TIC(h-^>f*>'^D-7h7'77-f-)&l/ 
lWa-7 hT'&&3-bKo4rv-5-(4-h»J7;M- 
0*7^ 7 xX/p)*]|Lig£-&fce-;? (36.5?HtjS)cO 
v^X^? Wl-£01 2(a)&im£*ftWS1\ t 
fc, PHA(7)#JL-.y hcOTICxUTJtSr^l 5(C^ 

-r. 

[03543 
[*1 5] 



(44)^2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 



mis 



3-fc Ku4-->W^» 
3-fc Ko-ti/-\^yt 
3-k Ku+i'tf:?*':/^ 
3-t Fu+ir/fyfH 



1. 4% 

2 9. 3% 

3. 2% 

64. 6% 

1. 5% 



[0355] &±<r>%m »J*»»0-*ife(c J: 0 3- 
t H o 5 - ( 4 - h y 7;^a^ 7 x W ^j? 

1 0 3 5 6 ] (£ffcH 1 5 )( RWft fc J: 6* 'J 

jS) 

TFMPVA 0.1%££3-frM9iSifi 
200mLfcP91fl*«BU 3CTC. U5XYu-?/ttX' 

mmmttz. 3tmm. mm&wmiz£^x®w. 

U TFMPVA OAXXtfSi-ym 0.05%££t^ 
SSS*(NH 4 Cl)££4:5rV*M9igMi 200mUzmBm 
IX, mz 30*C, 125^hn-^/#-c*aW«Lfc. 3 

«16 



[0357] Znm&i&'Os v h £ 100mL<O? no 
*/PAKSSU 60°GT-20B#Sig}¥L-CPHA^tta3L 

6 {Ctk^". 
[0358] 
[H16] 



(mg/L) 


(mg/L) 




720 


29 


4. 0 



[ 0 3 5 9 ] p H AOiHF** 5 

y 3 ^D7h/77^(GPC ;}fCY- HLC-802 
0. «?^:4CU7-?d(?hU- PLgel MIXED- 

JOiWBLfclSS. Mn=69000. Mw=120000T*£o 

[0 3 6 0]»£*ufcPHAIi % JKfefcft^T-X^yU 

^S(GC-MS,A^QP-5050. Elffi. ^7A:DB- 

WAXETR(30mX0.32mmX0.5jum))T*^*fL, P 
#17 



M^Hl 3(a)2WX(b)fc:-en-WL^ # £ 
fc. PHA^>#JL^yhoTICXUrJt**17t^ 

[036 1] 
[*17] 



3 t Ktf*i//*>®t 
3-fc Ku*j/f ayg* 
3-t Ka#->-5- 
(4- H; 7**0^**7 



0. 6% 
21. 5% 

4. OH 
70. 5% 

1. 1% 

2. 3% 



[0362] fiU:tf>tSSJ: *)*m<0-milzj: 0 3- 



[0 3 63] (^jfS^Jl 6)D-?;Ua-x 0.5%&tzli 
n-S-t>& 0.1%t. PVA 0.1%fc£-£frM9*gifc 2 
00mLfcYN2*S*«niL. 30°C. 125X 



(45)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 



[0 3 64] d088SSa*^U"yh* 20mL<7)?uo* 
JRLT*2«^LTPHA£t§fc. flfciifcPHAtt. 

£18 



97 -f— HS##f£l!(GC-MS. ftjfQP-5050. E 

*^ PVAti*-rsFrS^yv-jL-. y hT'$>S3 
H P WttmifigyyP H A**KiR^T1l^>fl3t. 

[0365] 

[*18J 



sKyv-WMft (ms/L) 



1300 1000 
S45 570 
7 396 6 7% 



3-fcKtf**l8». 

3-fcKu*S"^:/?>R 

3-eKu^^A>^ 
3-fcKo**>*V7**>(& 

3-tK^-5-7x^?t 97% 



0% 


1% 


0% 


1% 


0% 


0% 


0% 


1 4% 


1% 


2% 


0% 


70% 


2% 


0% 


0% 


0% 


0% 


0% 


97% 


1 2% 



[03 66] Wm\l 7]D-^3-X 0.5%&tz\i 
11-^8 0.1X1:, PVA 0.1%t£3*rM 9 iSift 2 
0OmU:YN2$*£ttSU 30'C. 125^ ho-^/^-Cli 

pva oA%tz$ts. mmmwH t c\)z$£%^M 

9tgtfi ZOOmUzmmmiX, mz 30*C, 125Xho- 

[0367] Znmg&M'll/ vhi 20mL<7)7 on* 
/kMc«SU 6<TCT miSHSfPttPHASrftaiL 



/77^- »S#|JflSg(GC-MS. ft«QP-5050, 
El£)T'##rU PHA ; ey7-a-7h^f/l'XX 

[0368] 
[&19] 



(46)^2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 



3*19 



(in«/L) 7 50 

*'^--«»J^#«6«ll 5 3% 



800 
385 
48% 



3-fcKo+S/»» o% 

3-fcKLi*->***y|| 0?i 

3-t Ku+W^yg OH 

3-bKu* 4 >-5-7x -^Hj| i 0 0% 



0% 
0% 
0% 

1 4% 
0% 

76% 
0% 
0% 
0% 

10% 



[0 3 6 9] im$mi 8)D-v>y-x 0.5%ifcll 
D-7fr?h-X 0.5% PVA 0.1%t^M9 
«« 200mLfcYN2*^ffl|L. 30T\ 125Xhn-?/ 

JRU D-vyy-x 0.5K*fcttD-7A*h-x 0.5 

PVA0.1Kfc**tf % SXa(NH 4 Cl)fr** 
*^M9«* 20OmHc|HHLT. Efc 3TC. 125X 

fcfc-koTBKU ^^^-^T— JKffi^LTiftlSlg 
«Lfc. 

[03 70] i^8BS!BSKUy hi 20mL<D*on* 
/W>fc«BU 60rT' 24B$!Sjg# LTPHA^ftL 



wixMmmixPHAmt:. »**i*:phaml 

y?7 4— 0»##rg£(GC-MS. ft^QP-5050, 

rMmwmizzft^tz. -eo^s. «2o (sacra 

hT*43HPV^Jt$*%UPHA^. KJR$T1#& 

[0371] 
[^20] 



(47)82002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A) 



£20 



3-t Ka*^3t**>K 
3-t Ku*->y*vflt 

3-t Ku*^^>f*Vi 
3-t Ku*i/>7*>& 



780 
452 
5 8% 



700 
4 1 8 
65% 



0% 0% 

0% 0% 

0% 0% 

0% 0% 

2% 1% 

0% 0% 

0% 1% 

0% 0% 

0% 0% 

3-t KO*^-5-7*~/Hir3« 98% 98% 



[03 72] imS&mi 9)D-7)Ua-X 0.5%£tzte 
n-y^yl! 0A%t. PVA"0.1%k**trM9«*2 
00mLfcP16ti**tt»U 3CTC*125*hO-?/#TJB 

Ls D-^/pa-* 0.5%*fcli n-y^yf? 0.1% 

PVA 0.1%fc**O. BSBKNI^Cl)**** 
V*M9*g«! 200mLKS!KSLT. ^fc 30°C. 125Xh 

[0 3 7 3] £<0a8SS^^W/h£ 20mLcO^nn* 
JkkfcSSU 60X:-C24B*ram#tTPHAS:aajL 



JRLT3tS<e»LrPHA*»3t # ft^ftfcPHAIi, 
— »*##rl£H(GC-MS. AitQP-5050. 

EiS0T##rU PHA^y^-jL-^hco^f-z^xx 
co** 5 . pvAfc**i-s»fao^yv-jL-yhT» 

[0374] 
[*2 1] 



(48)82002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



*21 





D — ^A-n— 


n 


mmmmk tmg/u 


1 i 


t 1 O A 

118 0 




8 3 0 


H C O 






6 4% 








3-fc KD*^gg!$ 


no/ 

V/7D 


2% 




o% 


i a/ 

1 7b 


3-k Kcr*$"\4Hf;/& 




0% 




0% 


1 7% 




1% 


3% 


3-fcRD*W;T>Be 


0% 


44% 


3-t Ku*->7**>£. 


3% 


0% 




0% 


Q% 


3-fc Ka^«> 


0% 


0% 




m 96% 


33% 



[0375] mWM2 0)D-7;Ua~x 0.5%tMin 
Si->m0.l%b. FPVA 0A%b£-kttM9%M 
200mLfcYN2»HfflfU 3(TC. 125XM3-?/»T 

U D-^3-X0.5%^/din-ytyg0.1% 
FPVA 0.1%i££tf. fflHR(NH 4 Cl)fc*i 

[03 76] Znm&&k*l"yb& 20mLcO^DD* 
^AfeML. «TCT24«iaHWPLTPHA*i(iffiL 



«LT*aE«»LTPHA*t*fc. WcPHAti. 

M##rgfi(GC-MS, &}*QP-5050, 

Eii£)T-##rU PHAqeyv-j.-. y h^^xx 

$>&3-t Hd^^-5-(4-7;^o7x-;W^^co 

[0377] 
[312 2] 



(49)32002-8057 1 ( P 2 0 0 2-8 0 5 7 1 A) 



£22 



mftfcflttfr (mg/L) 1250 92 0 

^V?-te»fii (mg/L) 900 543 

* 'J -? -fc&ltS^tt#&$ft 7 2% 5 9% 



Max* (i'jrtt) 



3 




0% 


0% 


3- 




0% 


0% 


3- 




0% 


0% 


3- 




0% 


1 1% 


3- 




1% 


0% 


3- 




0% 


80% 


3- 




2% 


0% 


3- 




I 0% 


0% 


3- 




0% 


0% 


3- 


t Ka*:>-5- (4- 




It 






97% 


9% 



[03 78] l)D-77m-X 0.5%^^Ji 

n-y-fym 0.1%fc. PHxA 0.1%fc££t?M9igJft 
200mLtP161tt$rttffiL, 30'C. 125XhD-^/^T' 

U D-^;l/3-X 0.5%^7tti n-7fyl 0.1%fc. 
PHxA 0.1%i£-ttf. ^^iS(NH 4 Cl)$:^i^V^ 

[0 3 79] -TO&JSSaSg^U'y hi 20mL(7)^nD^ 
/kkt&fflU 6CTCT- 24^^^L,TPHASrttttlL 



JRLTE£f£*SLTPHA5-f#*:„ f#<i>*i*:PHAIi, 

/57< — ffi#t)T3iB(GC-MS. &gQP-5050 E 
life) T'#tfi L, PHAt/ v-JL - y h <T>* frt-IXf 

3-b Kndrv--6-7x-/^^-ty^c7)it$^V'>P 
HASr. *JR#-C»fe*Ufe. 
[0380] 
[*23] 



(50)82002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



$23 



BftMM* (mg/L) 1100 
#^-ffiftti (mg/L) 143 



900 
1 1 9 
1 3% 



3- 




2% 


9 t % 


3- 




0% 


1% 


3- 




1% 


Q% 


3- 




0% 


18% 


3- 




1% 


3% 


3- 




OH 


48% 


3- 




0% 


0% 


3- 




0% 


0% 


3- 




0% 


0% 


3- 




96% 


28% 



10 3 8 1] imm2 2)D-y/la-x 0.5%*fcli 
n^tyS O.lJit, PxBA 0.1Xk**tfM9«tt 
200mLfcYN2fcS:ttlfU 3<TC. 125X h D-;?/#T* 
«W*U:. 48i$fgf£ s «#*»C*fl')tfcJ:-5TII|JR 
U D-^a-x 0.5%ttctt n-y-ry® o.l%b 

PxBA 0.1%i:££t^ JH»<NH 4 Cl)$£*:firO 
M9m 2MmUZ?mmiX. Mfc 30°C, 125XNO 

[0382] e^tiM/ . y h 5. 20mLO^ on* 



KLT*SEflatLTPHA£3fc. fl^PHAIi, 

fyyi— ftt#flfSiM(GC-MS, fiitQP-5050. 
EI&)T*##rU PHA^yv-a.-. 7 ho^f-/Pxx 

PxBA(c4*-tsE»ra^y^-j.-.^x' 

[0383] 
[^24] 



324 



mi&m&M. (mg/U 685 . 440 

tfUV -feftSa (mg/U 1 37 2 63 



3 




0% 


0% 


3 




0% 


\% 


3 




0% 


\% 


3 




0% 


30% 


3 




314 


4% 


3 




0% 


62% 


3 




4% 


1% 


3 


-fc Kn*s> 


0% 


Q% 


3 




1% 


1% 


3 




92% 


0% 



[0384] i$mffl2 3)D-?>Uzi-Z 0.5%*Jttt 
n-y^yg?0.1%t. PxBA Q.l%b&-kttM9tgt& 
200mL(CH45RSrML, 30°C. 125Xha-7/#Tlg 

U D-ffra-X 0.5%&fctt n-y*yR O.lXfc, 
PxBA 0.1Xttfrtr. WfaKNH 4 Cl)£*ifcV> 
M9$Jfi ZOOmLfcSWBLT. 3Efc 30'C. 125XhD 

iz. 

[0385] Znm&ttfrll' •/ h £ 20mLf5?ontf 
A'AtdBSU 60"CT 20MMWLT PHAfcttiBL 



«LT*£9aiLTPHA«§fc. fc&*lfcPHAI±. 
^fcftoT^y'JS'Xfcff-jfccO^ tfxyovh 
/57^ — »t#*rgB(GC-MS. ft}$QP-5050, 

EHS'-WMffU ph At y v-jl- •/ boy^/uxx 

Oytitf. PxBAKi^SBfaoty^-i^-y hT 

[0386] 
[£2 5] 



(52)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



3-t Ko*vigaft 


0% 


0% 




0% 


1% 




IK 


0% 




0% 


28% 




5% 


4% 


3-t Ku + ^y^y^ 


0% 


67% 




5% 


0% 


3-t Ku^y-^fA^ 


0% 


0% 


3-t h'o^yrijym 


1% 


0% 


3-b Ku+y-4-?xy+ySg| 


t 8 8% 


0% 



[0387] {$mm2 4)t>-7)Va-X 0.5%£fdt 
n-yi-ym 0.1%t. PxBA 0.1%fc££frM9tM 
200mUCP16m$r«BL. 3(TC. 125X hn-?/#T' 

U D-j/;P3-x 0.5%2*;<i n-Si->m 0.1% 
PxBA 0.1%tSr^tf. g»S(NH 4 Cl)^^^u 
M9tgift 200mLtBSSLT. Jgfc 125* ho 

[0388] i^)JWS(eBKW -y h £ 20mLO? Q U* 
*-MC»BU 60-CT 24«HHIffUTPHA*»iHJL 



450 340 
18 216 

4,96 64% 



wixKmmixPHA&ntz. #4>^pha{± x 

imizft.'>x*?SV!/XZ?T'>tev>t>^ #x?nvh 
ftt##r^g(GC-MS. &&QP-5050. 

OyfibK PxBA(Ci*-tS0fa^y7-i^ y bT' 

[0389] 
[*26] 



(53)92002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A) 



£26 





600 


400 


rfyv-fcJfeWft (mg/U 


5 1 


1 44 




9% 


3 6% 








3-fcKo*->g&£ 


3% 


0% 




0% 


1% 




1% 


1% 


3-t Fo=f->-s7* >K 


0% 


26% 


3-fcKo**>#*?>K 


9% 


5% 




0% 


63% 




1 \% 


9M 




0% 


0% 




0% 


0% 


3-tKu + y-4-7t>/^yK« 


76% 


2% 



[0390] 5)D-fjl>a-Z 0.5%&Kli 

n-/tyi 0.1%fcCHBA 0.1%fcSr-ttfM9tfftfc2 
0OmU:YN28:£»SU 30*C. 125Xt-n- 

[039 1] vhfc 20mLO?oajfr 

/W*fcSBS t ; 60TTC 28B*ia®# LT P H A L 



<r-«&##rHB(CG-MS. j8j,ft€:QP-5050; ft}* 

[039 2] 
[*2 7] 



(54)12002-80571 ( P 2 0 0 2 -8 0 5 7 1 A ) 



H27 









mmmz (mg/u 


1 1 50 


900 


Cmg/L) 


590 


420 




51% 


4 7% 



-a- 7 hffijfr (x97&) 



3-fcKu*2/Sgg& 


1% 


0% 




0% 


0% 


3-k KU^ri/-\41t>^ 


0% 


0% 




0% 


13% 


3-fc h'u*i/**9>m 


0% 


5% 


3-fc Ka^y^>H 


0% 


69% 




1 0% 


0% 




0% 


0% 


3 - hKu+i/Kx* ^» 


0% 


0% 




8 9% 


1 3% 



[0393] immm26) 

(YN2ttfcJ:4jlf >J 3-t Hn#^5-7x-^_ 
^>4*)>'^>'«aaTNAi:Eati)0.1X^*trM9 

FCOtt. JaTYEfcSMH-S)0.5%. 5-7xi/|,g 
5?$ 0.1%**tfM9iWWftt, Oh*-7X^X(DIF 
COtt. JaTBEtffiKfS)0.5%. 5-7x^;PSm 
R 0.1X»iMrM9iKHdm. ®;W$/BKDIFC0 
*t WTCAfcie^f S)0.5%, 5-7xX/I^$i? 0. 

m. &.TPPttimti)o.5%. 5-7*->i>wm. o. 

»28 



[0394] ZemmtSKU >y h L^M. 100 
HA£jfciiJL£. ftJiJJSSr 0.45/tmCD7 -f /!✓;*'--£->?> 

Sffl?«ffiSfe*iU ffJILfc. JR***2 8te3Kf-. 
[0 39 5] 
[^28] 





,CI)W(mg/L 


PDW (mg/L 


JK* (%) 


(D YE 


.1 225 


4 88 


3 9 8 


<2) BE 


600 


185 


30. 8 


® CA 


950 


445 


46. 8 


0 PP 


1 200 


755 


62. 9 



P DW:Sa&jriJ V-Mdng/L) 
)R$:PDW/CDW(%) 

#> 10mgC9PHA£ 25mVg. J tXW.77Xzii l Z 
Aft, ?Dn*/W.2mL«§»§tf v 3%RK££tr 
^^7-;l-{§St2mL$:SD^T, lOffCTSES L^* 1 & 
3.»SISIRl63-frfc. R6*7«, K4*V* 10mL£ 

4 — Hftfr#f3Sfi(GC-MS. ftjtQP-5050. *}=7 



A:DB-WAX(J8Wtt, 0.32mm X 30m), EI£)fc 

«RJg*frofc. -ecT)^ PHA^yv-jL-vht 
LT<i s %%*«3-hKadfv-5-7xx;^KX'J> 
0. 4%#3-t h'o^gi&Tu.- »/ hT'*->7t. 

[0397] *^m«t o . *mn-^mzt. <o . 3- 

[03 98] (HMM2 7) 

(YN2flcfc«tS*U 3-t Hodf-i^-i^tl'v^/l, 
8&&<7>±*)NA§: 0.1%£#tfM9»^igtlLbDYN2 
SfO^oz-^, 0DYE£ 0.5%. 4-v-^DA.df^ 



(55)32002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A) 



i&KSr 0.1%£-£t?M9$#£ift. 0PPJ 0.5%. 4 
-^?oMx^iS 0.1%$"&tfM9?£ffci§fft(& 200 
mLKC-e*ve;h.«»U 30-CTtSSL^. 24B*FS1&. ffl 
tt£®<l>#SI(;:i -5 TIES L . ^ 9 S-^X'-gm I 

[0 3 99] zoms&m^u-y hznutz®. 100 

mKD^aat^Mzmmt. 55"CT-20B$faj$#LTP 
S29 



[0400] 
[152 9] 





COW (mg/L 


PDW (mg/L 


te* (%) 


(DYE 


1 I 00 


226 


20. 5 


©PP 


1200 


850 


70. 8 



[ 0 4 0 1 ] C DW:£$ffiftBS(mg/L) 
P D W:&M* 'J •7-ffifi(mg/L) 
1R^:PDW/CDW(%) 

»MtfcPHA<3»ft£5«t0l2 6 1 HawaHfrMWr 
Uc&H. PHA^e/V-JL->y hi LT^. 97%#3 
-t h'adf^-4-^^OA.^^H|KX'J>0. 3%#3- 

[04023 ^ism o . xmn-umizx *) . 3- 
v h Atfmimx-'&t>ti& z t tfhfrh . 

[04 0 3] (HftH2 8) 

(YN2»tC.J:S^»J 3-tKo^fJ/-5-7i^y$? 
RtfD4*)NAt 0.1%5riftfM9^ig«Lh<7)YN2l* 
conoa-S-. (DYE£ 0.5%. 5-7x/^fygfi 
S30 



£ 0.1%£-trtfM9?£flrfgtft. ©PP£ 0.5%. 5-7 
ly^fi/SfK 0.1%$r^tfM9?a^tl!L(# 200mL) 

tc«vefc««u wcxtsmttz. iwmt* aft* 

[04 04] ^OWSWflKl^hfcfWUifc. ioo 
mL07 no*;WAfcS)S L . 55°C"C20B?ffgjJt# L "C P 
HASrSlftU:. ttJiSMSr 0.45/xm£7)7 -( /l^-T% 

[04053 
[313 0] 





COW (mg/L 


PDW (mg/L 


|R$ (%) 


(DYE 


1050 


205 


1 9. 5 i 


<2)PP 


1000 


345 


34. 5 



[0406] C DW:fyg»*AS (mg/L) 
P DW:Sa&*U -7-ir»(mg/L) 
JR$:PDW/CDW(%) 

» 4>fifc p h A^mnm&m 26 1 mm^-nrnxm 

Ucl§m. PHA^/v-i^yhfcLTW:. 95%#3 
-bh'n*^-5-7x/*xSWC'J> , 3. 5%tf3-t 

[0407] #£3IJ: *) . *%HBc7)-*ffi(c J: 9.3- 
t Fn*^-5-7x7*i^j|®:x-.y hfcftftfcW.* 
tteTStrPHAaWMMrct* 4>ni»C: k 

[0408] im&m2 9HH4ffilz£h#V 3-bK 
P*i>-5-7x:^I^I??)£j©NA£ 0.1%£tfM 
9«5c^tfLh<7)H451*030^-5r. ©YE£ 0.5%. 
5-7x-^K 0.1%£-£trM9$tttg«i. 

«31 



0.5%. 5-7i-;^S Q.\%*%tsM9mwtm. 

<3>CA£ 0.5%. 5-7x-/l^® 0.1%££tfM9 
«fWMt, ©PP£0.5%. 5-7x^H^&0.1%£ 
St? M 9 ?£ft*Sife (& 200mL) fc**veft*« L . 30X: 

[0409] Z<m^^M^ v h %n*ltt&. 100 
mLW7on#A'AfcUB88U 5TC"C20lSHBHff l/C P 
HAfefflBtfc. ttiiJM£ 0.45jum<D7 -f JW-T* 

SSrciSEEttglU ftMLfc. !R$£a3 lfc^t. 
[0410] 
[*31] 





CDW (mg/L 


PDW (mg/L 


{%) 


© YE 


750 


220 


2 9. 3 


(2) SG 


700 


260 


3 7. 1 


® CA 


900 


340 


37. 7 


0 PP 


1 1 00 


450 


40. 9 



(56) §2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



[04 11] CDW:$£&SffcS*(mg/L) 
PDW:(B»#yv-M(m»l) 
<K*:PDW/CDW(%) 

[0412] 0 . *»B^-*ifefc J; 0.3- 

t Kn* x-5-7i-/l,Sfia- . y h &mz£\,W 

[04 13] [£Sfc0BO](P161flsfc«fcStf'J 3-hK 
a*i'-5-7x=W&nfr)&j&NAZ 0.1%£tfM 
9*^igt|fLh^P161tt£7)3n--$-, (DYE £ 0.5 
%. 5-7x^S?K 0.1%££tfM9»gi§, 0 
SG£ 0.5%. 5-7x^Sf»»0.1%^tfM9a 
«32 



mm. <3>BE£ 0.5%. 5-7xZ;^i 0.1%£ 
1tttM9mW&&. ©PP£ 0.5%, 5-7iZrt-SS 
0.1%££tfM9$ttigt|!!(:g. 200mL)tC-efi^a 
BL. 30flCT««Ufc..24B$BI8L »tt£if4MHifc:J: 

[0414] £<D8!*£IIS«KU -x h ZffiUc®. 100 
mLcOi?DD*;PAfcSSL. 55X;-C20«fiH»PLTP 
HAfcttJfiU:. ttajjSJ 0.45jumO7^;^-X'^ 

^^-^-tistisu mm*}**?; 

ff*Lfc. JK***3 2(cijr*\ 

[041 5] 
[3132] 





CDW(mg/L 


PDW(ms/L 


4« {%) 


(D yh: 


9b 0 


328 


34. 2 


<s> sg 


7b0 


240 


32. 0 ] 


@> B E 


450 


I 30 


28. 9 j 


© PP 1 


1000 


450 


45. 0 



[0416] CDW:£$HttSJt(mg/L) 
PDW:f&itfi;v-«*(mg/L) 
JK$:PDW/CDW(%) 

flteiifc P H Aoffif££H3g0iJ 1 1 FWo*»C4M>f L 
fclS*. 97%* { 3-tKo*;/-5-7x-/l^K.x- 

10 4 17] **y||j; 0 . *»H©-*i6fc:i'o . 3- 

£t'#t* P H A*t« htlh Z k tfhfrh . 

[04 18] mMM3 UD-?)V3~X 0.5%. N0 2 
PxBA 0.1%fc£-£frM9igifi 200mL(C. *6*»t» 
D-ffra-x 0.5%£-£tfM9igJfi lOmLfc^A-K 
• *3U7>f • YN2«^«HL. 30-C. 125Xb 
n-^/^T 72l«a«aW»tfc2mLfrJni.. 30*C. 1 

<8!l5£{Sfs>FT-N MR. -Broker DPX400 
^HiS&lfci'HMOOMHz 
:'H 

ai^^:CDCl 3 

reference : * * £7 D \TM S/C D C 1 

3fc. PHAt*4fti3-t r-*n3f^-4-(4-:^n 
7x/df^)Sg^y v-^.-.y K^H^^*3 4K 
*3 3fc**ar>, 3KPHAtt3-t 
H D^f i^-4 -(4 - ^ h d 7 x 7 df BB?£^ 7 



^KfciOEWXU 0.5%. N0 2 Px 

BA 0.1%Sr^tf, MSl®(NH 4 Cl)£3-£&OM9£ 
«! 200mL(^}§LT. Sfc, 30°C. 1257. 
»T«W»Lfc. »*^58iWrtlfc:j;i)III 

[04 1 9] Znm&mk^l"? h-£ 20mL7Qn*^ 
AfclWU 60'CT' 20B(HSHJWLTPHA*aa]L 

■CJtS^LTPHA^flTt. 
[0420] iffcftfc PHAfi. jaTOjfcfr-CNMRfl- 

[0421] 



-vhtLt^tf. ft*5«4 5 P HAT* 
*£fc#WB3fufc. 
[0422] 
[ftl 18] 



(57)^2002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A ) 




93 V* 



k4f- 



d b1 



C2 b2 



[04231(45) 
[04 24] 
[fS33] 

$33 



03 b3 



[0425] 
[f£3 4] 



"t 1 

04 54 



Chemical shift 




(ppm) 




2.80 


bl 


4.24 


dl 


5.50 


cl 


7.00 


fljl 


8.20 


gl.ll 



334 





280mg/L 




30mg/L 




10.7% 


NMRfCj;5^yv-cx- y hCO*|^(moIH:) 




PHAi^in63HN0 x PxB 


3.3mol% 








9.3% 




2.0% 




12.2% 




47.9% 




15.7% 




12.9% 



[04 2 6] JJK, fltefifcPHAtt. JRiSfcLfctfo 

-«*?ffi^S(GC-MS. ft}*QP-5050. Elffi)^ 
#rU PHAty7-a_7 Y<nx*)Vx.XTM\$m 
fffiS&ttW 3-hh'ndf>--4-(4--hn7xy^ 

^*^S3 4{c^Uv:. 

[04 27] &tz. i^)PHAc7)^ft^>-VPA--Sx 
-y 3 y?D7h/77^-(GPC;r/- HLC-80 
20. XV -7-7X7 hV-PLzel MIXED- 

C(5/ J tm). ; (?nn*/kA. #vxi-u>im) 
IZi. OfWf U:&3I. Mn =81900. Mw =226200 T'$> 

[04 28] (Hififij3 2)D-^ri-^ 0.5%. N0 2 
PxBA Q.l%b£-£tsM9i%W 200mLtvA-H^-^ 
X ■ • YN2ft£«aL. 30'C. 125*>n- 

90JRU D-^/U3-X 0.5%. N0 2 PxBA 0.1% 
B**(NH 4 Cl)£-£*$rV.M9iafc 200mL 

fcflsaur. sic 3o°c. \25xhn— ?/ ftx-mmm 



[04 29] -r^aa&Sgjft'U^y b£ 20mL^on^ 

Mzmm i . 6ox:t' m^jsjf lxpha zmm i 

Jt. ttJfiiS£?l& 0. 45;um O^X/? y 7 4/1^ -T 

[0430] #£>ft£PHA»i. HSgW3 1 X'^Ltztk 

Os iMPHA(i3-t h*Udf^-4-(4-^hn7xy 
^yJIUtyv-a-'y Kfc LXists PHAT$>S 

[043 1] sic. ^#^>^^*:PHAli. »L^o 

-«ft##rgg(GC-MS. ftgQP-5050. E\m)X'tt 

BJ&frfrfcvv 3-t h'^dfi'-4-(4-:l^o7x7=^!r 
i')l&l&WO^yv-JL^•y hcoisis^fif^^Jt. * 



(58)^2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 



[0432] 



S35 



[313 5] 



PHAtCft&fl53HNQ,htB 



250mg/L 
30mg/L 
12.0% 



4.3roolS> 



1.3% 

0.0% 
12.6% 
38.8% 
22.7% 
24.6% 



[04 33] imfcm3 3)W<Thy 0.5%. N0 2 
PxBA 0.1%fc£*trM9JM 200mLfc^ A -K^ 
X-^nyr>f • YN2tfc£ffiI(L. 30*C. isxmj- 

90JRU ^h>i?^hy»>A 0.5%. N0 2 PxBA 
0. ffi3RB(NH 4 Cl)«r*4«rv^M9J&ift 2 

00mLfcfl»fflLT. JgK. 30*C. 125* hD-?/#T* 
Wtttfc. 24f$0&. 9 ElflX 

[04 34] 20mL^on^;I, 
AfcSWU 60CT20«BHWPLTPHA*ttajU 
fc. ttaj$t£?Lg 0.45^tmc7)^v^y7^;P^-T' 

rist?tf^ D-^y^xy<^u^-xii^L. mm 

S 36 



[0435] i^tPHAIt 1 T*L*r£ 

9. SKPHAtt3-tKD^fi/-4-(4-^hn7 x y 
^)g§&£*y v-jlz. >y hi LT^tfPHAT$>S 

[04 36] f*£*ifcPHAIi. ffiCU* 

^fi##r3£S(GC-MS. A£lQP-5050. EI£)T# 
#rL. PHA^yv-jL->yh^^xxr;Wb^60 
RSSrfr&K 3-hKD^fy-4-(4-~hn7x^ 

[04 37] 
[f§36] 



PHA<r.^tti63HN0 2 faB 



/85mg/L 
55mg/L 
7.0% 



3-tKu^^i/ft 



3.8mo)% 



2.9% 
1.5% 
12.1% 
40.0% 
14.7% 
28.8% 



[04 38] [mm3 4]D'^a^X 0.5%. CN 
PxBA 0.1%i:**trM9J8« 200mLfc. *^t» 
D-^3-x 0.5%££fcM9&tf! 10mLfc5/A-K 
• ^3Ur>f • YN2t*£ffi»U 3<rC. 125Xh 
D-?/#T 72«fB«aWg«Lfc2mL*Jni. 30*C. 1 
25Xhn-?/#TS«MU:. 4HMRtfc« Bft£iS 
-MMfcifJBRU D-^PrJ-x 0.5%. CNPxB 
A 0.1%«r*tr. S^(NH 4 Cl)*#££tW9igtt 

200mLfc|fSB»LT. Jgfc. 30«C. 125Xhu-?/# 

<SIS»»>FT-NMR:Bruker DPX400 
*H|^IS:: I H=400MHz 



[04 39] ZtmUfflKUvht: 20mL?on*/U 

Mzmmt. «rcr 2««BJ»pLTPHA*aiajL 

fc. MJJSSrfLS 0.45//mcO^yy^y7^;^-T 

XMQ&& LTPHA Srftfc. 
[044 0] »MufcPHAfcL aT^fefrTNMR* 

[044 1 ] 



(59)32002-8057 1 ( P 2 0 0 2- 8 0 5 7 1 A) 



<aftgftfr>»a»:»H 

8SJ8§«:CDC1 3 

reference:^-** t'? D — fJATM S/C D Cl 3 

'H-NMRX^^h/UJrai 5£. *?)!NiJBf§5l£^3 
7C, PHA{c£2ft|,3-t Ko3-v-4-(4->-7/ 
7x^dfx)lSi!^/-7-JL-.y h<7)SiJ-^^«38tC 
^it^n^-f. ^3 7(C^j10, !ISPHAJi3-t 



-•ybfcLT#tf. -fb^(4 6)t'lS§ilSPHA-CS) 
[0442] 




13 fH, 
63 ^ 



f4 fH, 
m4 ^H 2 

"8" 



» H Hjal'" 1 1 H H,aa'.« » ^ h H, a3 * h hi a4 
d bl c2 b2 C3 fa3 C4 b4 



[0443] (46) 

[0444] 

[fS37] 

837 



[0445] 
[fE3 8] 



Chemical shift 




(ppm) 




2.79 


bl 


4.18 


dl 


5.51 


cl 


.6.98 


fljl 


7.58 


gUl 



£38 


■tows* 


9QBmg/T, 




180mg/L 




20.0% 






PHAK'££H*3HCNPxBA 


4.1rool% 






3-fcKo«4« 


9.3% 




2.0% 




12.2% 




47.9% 




15.7% 


3 -fcKa*->K7*irVS* 


12.9% 



[0446] Jgfc, PHAJi. 
HSJI^«fSia(GC-MS > ft?*QP-5050. EI£)T'# 

UrU PHA^yv-jL-. y hco^^xxx/Hk^o 
P^fctrSrW 3-h Kndf>--4-(4-vT/7x/* 
^)iSS?WI-^y^-J---y h^)HJg*tT=Srofc. * 

[04 4 7] ttz. Z<DPHACOftmy/W*-*X. 
-i^a y^o-7h^77-f-(GPC;SCV- HLC-80 
20. 7-7*7 h'J-PLgel MIXED- 



C(5*tm). (^dd*M > JKUXf-UyJftK) 
(wJOffWI L7t*S&. Mn=58200. Mw=108100 X'h 

[0448] (HStW3 5)D-^rJ-x 0.5%. CN 
PxBA 0.1%fc£3-tfM9tSiffi 200mL{^ h^frttb 
D-7iUa-x 0.5%£#tfM9t#ft lOmLfc^jL-K 
• f-rJDT-f • H45ft£ffi8U 30'C. 125X1- 
u-l/ftX' 729BfflaW9IUfc2inL^i. 30'C. 1 

'CrftBlfc.kOlHllKU 0.5%. CNPxB 



(60)§2002-8057 1 ( P 2 0 0 2 - 8 0 5 7 1 A) 



A 0.1%£-g-tf. SS?S(NH 4 Cl)££i&^M9iM 
200mL(CSS?SLT. IC, 30t\ 125Xbn-;y7# 

•custsnuc. mm®, mftz&bftmzxnmtii 

[04 4 9] Zc^mmm^yhi 20mL^nD*;P 

Mzmmu 60'cx- 2o^»#UTPHA^ttajL 

$£&y?y-/PTiSa«$-li\ Mt^O^^HIJRL 
XA3.&& ITPHA£?#*:. 
[04 50] #4>^/tPHA«±. HM0J3 4T'^U:& 



[04 53] (9mM3 6)D-7t\,a-A 0.5%. CN 
PxBA 0.1%i££tfM91gifi 200mUC^i-h'^ 
* • • YNMZmi. 30-C. 125XhD- 

D-7)l>a-z 0.5%; CNPxBA 0.1%£ 
ttr, S*$K(NH 4 Cl)£-£-*&VMW9JSift 200mU= 
SSSLT. «c, 30*C, 125-*ho-;?/#Tl6&iSlt 
Lit. 48B3fSflL fflftSr&CvfrBtKiOSJRU ft*? 

y -;PtT-^a# t xmm Ltz . 

[04 54] ^W^jS^l^yhJ: 20mL^DO^ 
■AKSSU 60XX' 20^^tfLTPHA^ttaiL. 
fc. ttflB&S-fUl 0.45//mOyy7 , 5>'7-f;^-T' 

mtftx ? s-frx-ntrnzit^ mztk^^miRL 
xn^fflxixPHAzntz. 

S40 



*39 

Kfcftjftai; " 775mg/L 

*!^-«fci£* 150m g /L 

PHAIC-SSft53HCNPiBA 

3-tKo*->*iS» 



0. S^PHA{i3-hHDdf^-4-(4-i/T/7xy 
^i&g^y v-jl- - y ht LT3-tfPHAT'&& 

[045 1]Jgfc % ff^tutPHAJi, 
-«*^^M(GC-MS, ftitQP-5050. EIft)T'# 

IfrU PHA^yv-a-./hoy^xxr/Wkifeo 
RSgSrf-r&K 3-t Hn^fv-4-(4-v-ryy x y^ 
^SKWho^eyv-xx-y htfoisi^^^-,^^ ^. 

<9&££«3 9{;:*t£. 
[0452] 
[H3 9] 



3.2moK 



70.5% 
1.0% 
10.3% 
13.4% 
2.3% 
2.6% 



[04 5 5] f#£>*utPHA&. 4 T^U:^ 

wx-KMRmmKitz. *<o&n, snot^-fii 

0, 3f£PHA{i3-t Kn^y-4-(4-y7y7 x y 
^^)SSKSrty7-xx> y hi LT^tfPHAT'$>l> 

[0456JHK, ff^ftfcPHAte. 3H££U:#o 
Ty^yU^Srfir5ro/^ ^D7h/77<- 
-IC*##rl£B(GC-MS, ftitQP-5050, EIi£)-?# 
*f I . P H a* y - y h<7)^ f-^xxf /Hk^ 
Pl/gSrfir&Vv 3-hHD^-/-4-(4-y7/7 x y^ 
v)ffii!i^h<?Dty7-xx.y h^^^fl/foys^ ^. 
<7>&3l£^4 0fc:^l,7t. 

[0457] 

[*4 0] 





930mg/L 




200mg/X 




21.5% 






PHAfc££*1*3HCNPxBA 


4.5moI% 








12.5% 




2.0% 




12.2% 


3-fcKp*v^#>-& 


47.3% 


3-fcKo^K-r*^® 


15.2% 


3-fcKa^>Kx^gg 


10.8% 



rO4 58](WW3 7)D-^3-*0.5X. CN ~ PxB A 0.1%i *#trM9S«> 200mL(; 



(61) 32 002-80571 (P2002-80571A) 



X ■ ■ H451*£*ISU 30'C. 125* hQ- 

t/ftx-mmtmLtz. mm., mfrmmmizx 

9EHKU D-?)Ua-X 0.5%. CNPxBA 0.1%£ 
*tr, S^(NH f Cl)£*i&V*M9*&iB20OmLfc 
fflKBLT. Ht, 30X:, 125Xbo-?/#Tliaigg 
Lit. mm®. J: 9 BJRU Jfc** 

[04 59] ioaaSHaSKW-xhS- 20mL?na*;l; 
AicSSU 60-CT' ZWWBUWPtt PHA^ttffiL 

TJ*£<6»LTPHA£»fc. 
[04 60] fc&flfcPHAtt. SatW34T*Lfc* 

3*41 



9, SKPHAI43-t Ko4f5^4-(4-^ry7xy 
^y)ii^t/.7-a-7 hi LT&trPHAT'$>& 

[046 1] St. HjWtfcPHAtt. SffitLfe^o 

-f«#&r&B(GC-MS. ft^QP-5050. EIft)T'# 

*rU PHA^/v-o.->yh<o^^xxr;Hl:^ 
H££fi»Srv\ 3-tKojfy-4-(4-yr/7iy^f 

[0462] 
[£S4 1] 





750mg/L 




I35tng/L 




18.0% 






PHAid^^4l63HCNPxBA 


4.4mo9t 



25.0% 
2.1% 
21.4% 
37.3% 
6.0% 
8.2% 



[04 63] imi$i3 8)XV'<7hy 0.5%, CNP 
xBA 0.1%fc££tM9*gJft 200mLtvA-Ft-tX 

• f-ayr-f • YN2tt£ttBU 125*ho-7 
/*-C«BS*L3t. 23B*I§)&. «ft**MHWcJ: 0 
EJIRL, fcVPt'yS^h'J^A 0.5%. CNPxBA 0. 
lKfcfctr. WW(NH 4 Cl)**4*V^M9«f|20O 

wmttz. mm. mktitMmtMWDii. 

[04 64] Zcom&m^-v hi 20mL?oo*/l' 

Mzmmi.wcx' 2oi$ram#LTPHA£#iajb 

fc. »Ji5?g$rfLg 0.45ju m<r>*> 75^7 4fr9-X* 

rje£(aiLTPHAfr#fc. 



[0465] »&*ufc PHAI1 4 ■CSLfc* 

9, ^PHA{43-hFodfx-4-(4-^T77x7 
df^)SSSr : e7-7-i--y ht LTlfftf P H AT$><£> 

[04 6 6]S£, f#£>tl*:PHAte. ftifefcW:**-* 

-fC»##T&B(GC-MS. ft»QP-5050, EIffi)T# 

c0femS:a4 2tC^L^. 
[0467] 
[£4 2] 



(62)82002-8057 1 (P2002— 80571A) 



3542 



104 68] KWW3 9)jKy^7 , hy 0.5%, CNP 
xBA 0.1%k^i(ttU9tm 20OmUC^A~|««^ 
•f-aUT-f • H45tt*ttMU 30fC. 125Xhn-?/ 

JRU hVt^b'yK-^MJ^A 0.5%, CNPxBA 0.1 
%**tr. M£«NH 4 Cl)£#£:5:<,*M91gffi 200m 
LfcHJRfLT. gfc, 30°C, 125*ho-?/#-CH& 
£«U:. «»*»WMifc:J:"3li|iRL. H* 

[04 6 9] iOWaaJKUvh* 20mL?oo*/P 
■MdRBU 60C"C20eBHWftTPHA*aia{t 

&2r#y ? y-;PTmfc»l3 S(cefcKO»^|5|jR L 

5643 









130mg/L 




12.65b 






PHA££3Ux*3HCNP*BA 


7.2mo!% 








7.3% 


3 -fcKn^^H^gfe 


1.9% 




14.3% 




48.2% 




12.8% 


3-fcKP^Kxir^g 


15.5% 



[0470] fthtifz PHAji, mmm3 a r*u^ 

0. Sf£PHA&3-th'ndr^-4-(4-^7V7xy 

[04 7 1 ] JBfe. ft^PHAtt. S&tcUc*^ 

-«*^$fHS(GC-MS, AitQP-5050, EI&)T'# 
#t U P H A* / v-o. - -y h f-;pxx =fM\M<r> 
nfeznzw 3-bh'ndfv-4-(4-^ry7xy^ 

«^mSr^4 3fc^L^. 
[04723 
[*!4 3] 



3-tKn*->«fi* 



H4 6tti:J:^P»Aag 

" 696mg/l. 



7.9% 



2.6fDoi» 



2.3% 
1.7% 
19.5% 
52.1% 
10.3% 
14.1% 



4-(4-7;M-n? xydf 



[0473] (HM«40) 

#ffflft£WC*)6 4 -( 4 -7Aoto y x y >-)g&g!£T 

[04 74] 0OP<7)^US7 7X3fc, 240mL£7)Si*T 
*t^£A*l, &mtiyy& 15.2g(0.11mol)£jD;i, 

9.0g(0.06mol), 4-7;^n7i/-;l/ 7.9g(0.07m 

ftl-vC, 4-7o*HBp:^ ll.78(0.06mol)*J6SD 

U 65°C, 24BffiHffiK£Sl,£. 

[0475] 1»£<0RIEKm J§«T-fe * y£o-;? 



7y^D7xy^^)SKx^ I4.0g(^x^ovh^ 

M*^*f^S:GC-MS ft?»QP-5050, EI 
ffiti^GC-MSe-^it^ 65.2%)£Hfc. f#£ 

ft£ffll?<?> 4 -( 4 -y^Jtv y x y * ^)i&l?x^-/Hi, 
»SSrJDi.-f , <):oxxx;Wn*^»SJS(cffl^7t:. 
[0476] n$>tlfc®gm4-(4-7)U*X37xS* 
isMM^/UZx.? y-fl-M 1 : 9 (V/V))ig-£?g 3 

OOmLt^L, 108*yW3*<o*Rfl#y*A 
£jD;iT, *#T(0~4-CT')4i$ISRJS$-£*;. d<7> 



(63)12002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



sisas- 0Amo\/Li&mcmm3iwzm'Ati. tm 

U fflg^4-(4-7/M-o7xydri')i&B?£*f£. 
[04 7 7] ttfc;hjfc«R»4-(4-7/MTi7x/* 

x) ssss(i»^) * s ^mem* 9 j-wsm i , & 

T^iOI^U B«te*»Ta*4-<4-7;M-n7 
<04-7*o*BRxf-/l^»Pi:LT» *Mifc4-(4- 

yivit o 7 x y 52. i%X'h-> fc. 

[04 7 81 f»6flfc<(fc£*a*. BW04-(4-7/M" 
D7x/^)BSrt'&6£fc£«ri>*:tf>. WTO 

[0479] 

FT-NMR:Braker DPX400 

#ifiBK* :'H 400MHz 

11 C 100MHJ 
:*H. "C 

mmmt :cdci, 

reference t!9'J«ATMS/CDCl, 

fflfcZtWH-NMRX^hJW-r—h. 13 C-NM 
RX*<9 hfrf-i—hZZix^tmi 6. 017tc^ 
■f. ^4 4, ^4 5K, 01 6. 01 7^-fNMRX 

0, BW<04-(4-7 

[0480] 
[^4 4] 



%44 'H-NMR^^b/t-aaafem(wi6#fig) 



Chemical shift 
(ppm) 


type RCt&X 


2.11 


2H S quint CH 3 c 


2.59 


2H, t CH 2 b 


3.97 


2H, t CH 2 d 


6.82 


2H, m g, i 


6.95 


2H, m fj 


8.00—13.00 


1H, br OH 



[04813 
[£14 5] 



345 "C-NMR^.^^a!lg»*(igi7#flg) 



Uxiemicaj sniit 
(ppm) 


type f*J&&£: 


24.21 


s CH, c 


30.39 


s CH 2 b 


66.96 


s CH a d 


115.23 & 115.31 


d f*jSM2gJ 


115.56 & 115.79 


d fd£to3g,i 


154.70 & 154.71 


d e 


155.97 & 158.33 


d h 


179.40 


s C=0 a 



[0482] (HMH D^ibisj.-V^-f-X f-3»J 
7 4 YN2&(Pseudomonas c ichor ii YN2 ; FERM 

BP-7375)fcL D-fJUa-X 0.5%£-&tfM9lgtfi 1 
OmLgflBU 125*ho-?/#T' 72B#l3fS& 
tgftU:. .~4)»i§*ft2mL£\ D-^ri-X 0,5% 
i: pFPxBA 0.1%fc£*trM9i&l!(£gMaXX«)N 
H 4 Cl$r^^^V^)200mU-ap^. 125Xbo 

ioTtHUKU T>-7)Va-x 0.5%k pFPxBA 0.1 
%£-£tfM9t£ifi 200mLCS^SLT. SEfc30T\ 125 

ftmzxixmwi. \$x9 ;->vx*-mmLxmn 

[0483] ZOtimm&^Uv b£ 20mLcO?no* 
/UAWKBU 60'CT* 20B$fSB8f : f L"C P H A £ SjHj L 
7t. ftffi^^JLS 0.45/zm£).X>'7V>'7 4/k?--C 

«at^a. u—9v -xj^u-9~x-mmi. mm 
Lxnzm® lx p h a . 

[04 84] fl^ix^PHAti, ^CfoT^^/'J 
g«(GC-MS,g,}*QP-5050, ElScK'tttfrU PH 

A^yv-JL- 7 yn^v^x^M^C^M^k^ 

fc. 018tC. M&SfafcGC-MS.X^M^-* 
HI 8<9±J2. gcx^.9 b;K TO. mi5G 
cx^ h/u±cr>±^-9izm-i>Msx^.9 hlVX'h 

S. i<7)e**><?>. #£>ftfcPHAl2. 3-t **0*^- 
4-(4-7^07xyJf^)SK(3HpFPxB)^^y 
•7-a^>y l/t*», **UK*rfc, 6«<0* 

^^PHATftSCt^fJi.. 
[0485] 
[€120] 



(64)12002-8057 1 (P20 02-80 5 7 1 A) 





cl bl 



c3 b3 



[0486] (47)2*:. Z<r>PHA<7)-fr?&£^ y,v 

•HLC-8020. *yJ*;X0v-y#7hV--PL& 
el -MIXED-C • 5um. ; ?on*/PA #y 

[04 87]|g4 6(C. mm. ¥m=Hk. %W 

EUR* yv-coiR^ JR$^^ 
■t. flfcftfcPHAIi. 3-tHadf^-4-(4-7;^ 
07xy^>-)KK(3HpFPxB)S:qEyv-J.- . y h 
tLT*trPHAT**£i:*CMi. ^ JfcfiSfufc 
PHAtt. 3H P FPxBi^»hS±«^i:f4*», 3 
-t Ko^gflg, 3-h 3-hK 

WKfltfWlli, RT^fl^FJIttMn 
=42400. «*^^^»JiMw=90600T-J>- > 
/i. 

[0488] 
[3*4 6] 



C4 M 





885 mg/L 




220 mg/L 




24.9% 




Mn 42,400 
Mw=90,600 








1.896 




1.0% 




5.4% 




10.4% 




2.9% 


3- fcKn^rv'K7 ? -fe>gft 


5.9% 


3-th P*y-4 (4-7/ltfn7*/*v/)g&g$ 


72.6% 



[04 89] itc. £tf>PHAfcoWC x mmAOtZ 

H19&]??. ^4 7C Hl9fcjj?tNMR*/*?h 
«S»«UD(CJ:->T. flteflfcPHAtt. 3H P FPx 

[0490] 
I«4 7] 



Chemical shift 




(ppm) 




2.76 


2H X CH ? bl 


3.95—4.06 


2H.CH, dl 


5.46 


1H,CH cl ] 


6.71—6.90 


4H,-C 6 U 4 - fl.gl v iUjl 



[049 1] GtitH4 2]TOS/a-i<«'*-X f-ay 
74 H45^(Pfeeudomonas cichorii H45 ; FERM 
BP-7374)£. 0. 5% £#tfM 9 tgiS 10 

mLfclWfU 30'C. 125Xhn-j?/^T'72^ra«ai§ 
i«0Si*&SJK2mL5: x D-^pa-x 0.5% 
t pFPxBA 0.1%fc^trM9«fi 200mLt:jBi 

3i*«*3<rc, i25xhn-^-ciga^*uc, m 

0.5%t PFPxBA.0.1*fc*fcM9«tt(jfl|ffi*a[ 
ONH 4 Cl*^4J5rv^ 20OmLfc?fgSLT\ HK30 
•C, 125Xho-^T«B«*Lfc. lift 

[04 92] ZWQ&m*],? hi 20mLOi?DD* 

tuMzmmi, 6o°cr zoshhw* LTPHA*»ajL 

LT«££$ LTPH A £ 

[0493]f#£*l*PHA<i s «J£fc«oT^c^yy 
^(GC-MS,S#QP-5050, EI£)T##rU PH 

me-Kyv-coiRft, #£,*i£pha«u 

3HpFPxB£*/v-i- »y h t LT-S-tfPHATj) 
fcfe, ttfflSflfcPHAii. 3H P FPx 

BL 3-tHD4fi/^^>u. 3-tKndfi^^ 

3-hKodf^T^>®!. 3-tKo*^ Kr;fr> 
H 3-tHn^xKT-b>-S?^3t,iaKUiS:tyv 

[0494] 
[*4 8] 





640 mg/L 




90 mg/L 




14.0% 






3 -kkd^>m 


4.6% 


3 -hKn^^frVfil 


2.0% 


3 -KKb«/*^>« 


15.2% 


3 -KKP^>f*X» 


19.8% 


3 -KKo^KT^Vgfc 


4.0% f 


3 -KKo^K^^e 


7.4% ; 


3-tKP^*y-4-(4-7/^P7xy^'»g&^ ! 


47.0% 



[04 9 5] IMMM4 3)^jt— H^r-^x f-ayr-f 
YN2t*£. D-^n-X 0.5%fcpFPxBA 0.1%fc 
£-&tfM9i&6 200mUctt»U 30'C. l25Xhn-7 

/^x-mmmuz. mmm-ttmzx^ 

T0JRU V-?)VO-X 0.5%b pFPxBA 0.1%Z 
%tiM9tm(%ffi&%n<7)NH i C\t:-££%^) 200m 
L{cH®SLT, 3Sfc30'C. 125Xbn-?/#TlI&t$ 

[04 9 6] Z<Dmg&&'<\s>y h£ 20mL?)?UD* 
A'AJdRB L . 60*CT 20B$ia$?¥ L"CPHA£J4tfJL 

LTH££$ LT P H A fcfcfc . 

[04 9 7] ft^ftfcPHAkt gac^t^^yy 

^a(GC-MS,ftjtQP-5050, El£)T'#tJfU PH 

EJjRtfyv-OJRJ:, JR^Sr^-T. ft^fifcPHAHL 
3HpFPxBS:±^tyv~JL^.y ht Lt-i-OPHA 

[0498] 



[*4 9] 

%49 YN2^K-.J:53HpFPxBJ--yhi|r^tfPHAg>±g 





780 mg/L . 




200 mg/L 




25.6% : 


^;^-^-vhm$. writ) 






. 0.3% 




0.8% 




3.9% 


3-tKn^>^>^ 


6.7% 


3-tKP^v-K^^ 


2.1% 




3.7% 


3-tr**'>-4 <4-7A4v7x^>)Btt 


82.5% 



[0499] mmm4 4 j v y^x nyr* 

H45ft:£ N D-f)l>a-X 0:5%ipFPxBA 0.1%t 
$-ttfM9tgtfi 200mLfcffiaL, 30*C, \25Xha-? 



) 32002-80571 ( P 2 0 0 2 -8 0 5 7 1 A) 

XEW.L. D-?)V?-X 0.5%t PFPxBA 0.1%£ 
^■OM9^tfi(*lSSSiS<ONH 4 Cl^^^^) 200m 

LfcsaasLT. wcairc, 125* ho- t/ttx-mms 

[0500] iiOaMlg^^-y hS- 20mLO^DD* 
iVMzmm L , 60'CT' 20B$ra£i¥ LT P H A £ JitfJ L 
fc. ttaj?8£?Lg 0.45/im^y^U->'7-<;P^--C 

w^Ltztk. xn-^^-ju^v-^-x-mmL. mm 

W&tt* 9 J-^X'Wm&t. 3zlzi)cMie>&i ejir 

LTK2Sy£fCPHA£#Jt. 
[0 50 1 ]#£>*U:PHAJi s aa^oT^^/'J 
xXSrfirofccT)^ ^rx^ovh/77^ — ©Afrflr 
HB(GC-MS,g,}»QP-5050, El£)T'#ffiU PH 

tz. *5 0fc. fcfctffcWSISi^WK 
HUR'-K'J^-^iRfi. JR$5r^-t. PHAte, 
3HpFPxBS:±^yv-JLX-ybfcLX^OPHA 

X'hhzttmh. 



[0502] 
[f!50] 

£50 H45&i^J:63HpFP»B^~yhfeS , frPHA<P£g 





590 mg/L 




45 mg/L 




7.6% 






3-fcKn**»fifc 


0.2% 


3-fcKn^v-^i^gfc 


1.9% 




11.9% 


3— tKn^i^^^ft 


12.1% 


3-tKn^>Ky f *>'« 


2.2% 


3-bKn^>K*r-fe^ 


5.0% 


3-fcN*U*SM -(4-7A'*ir7*/*S')Att 


66.7% 



[0503] mtm4 5)zs*- Fti-X 1-a 'J 7 A 
YN2tt£, XOiyhy 0.5%fcpFPxBA 0.1%t 
£-&t*M9igifi 200mL(:ttfflL. 30"C, 125XM3-? 

l*. 2mm®. mmm^mzx^ 

XmWl y tf^t'yK-thU^A 0.5%t pFPxBA 

0. l%££t*M 9 igfl6(*«M#SON H 4 C 1 

V^) 2Q0mUzmmmiX. St30'C. 125XhO-^/^ 

[0 504] dcO^MIE^Uv h£ 20mLcoyoo^ 
;t-A(c®}gL. 60°CT 20B*iaJW#L-CPHA$:aaiL 
tz. tttB?S5:?LS 0.45jLtm<D^y^W>'7^;^— "C 

LT PHA 

[0505] n^iifcPHAtt, «jst:ao-c^>yu 



Hg(GC-MS,fiasQP-5050, EI&)T-##rU PH 

3H P FPxBSr±S^yv-i-. y h t Lt-g-OPH 
AT'* 



[0506] 
[*5 13 

£51 VN2ff^..fc33HpFPxBJ^yh£-atrPHAtP:£g 



Mftttflfctt 


960 mg/L 




155 mg/L 




16.1% 








0.5% 




1.0% 




8.9% 




23.4% 




7.0% 




14.2% 


3-tr*D*->-4 (4-7WlJ7*/*V)BSa& 


45.0% 



[0 5 07] mtfeH4 6]^a-F%^ f-aUTM 
H45fflcSr, JtfU^rhy 0.5%t pFPxBA 0.1%fc 
HttrM9Jfttt200mL|C«rU 30'C, 125Xho-;? 

TEHRU tr^tV^hlOA 0.5%t pFPxBA 

0.1%fc*tfM9JS*S(il«a«aW)NH4C1^4* 
H) 200mLtSSSLT s HK30'C. 125* hn-7/# 

[0508] ZOmSm^U-yhZ 20mL<7)?on* 

(0 5 0 93 *#4>*tf:PHAtt, «JSfcfl!->T-X^yy 
ga(GC-MS,S#QP-5050 s EIJ6)?#tfU PH 

«5 2fc. Bias*. fcfct«=ara«a*'<p?K 

3HpFPxB$-±5^rqEyv-JL-. y hfcLT&trPH 
AT'^Sit^S. 

[05 10] 

[3*523 



6)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



£52 H45ffacj;S3HpFPxB:7.^yKfc^j >m A<P£g 





545 mg/L 




30 mg/L 




5.5% 








2.3% 


3-fcKa*>^HJ-^& 


1.6% 




15.6% 




36.9% 




8.7% 




12.9% 


3-fcr # P**>-4 {4-7**P7x/**MM 


22.0% 



[05113(^^4 7) 4-(3-7;^n7i>^ 

frffl-fk^T$> S4-(3-7/^a7x/=(fy) HK£T 

[0512] 0oQOAK7?^a(C. 240mL«ffibKT 
■fehyfcAiU ^^'J>7A 15.28(0. UmoDtani 

9.0g(0.06molh 3-7^D7iy-* 7.9g(0.07m 

4-7o*|&ggxf-yP 11.7g(0.06mol)*8ai 
U 65-C. 24kffiHnftXSKU:. 

[0513] msmsumrut.. tmr± h >*u~? 

ooWA^d-? ■/-xKsJO'— tci 9®£L 
fc. $^>tC. S^-KyrtCiO^L. a«c7)4-(3- 
7Wn7x7^-/)|§ixf;l, 14g(#X?.D'?h£ , 9 
«*^gS:GC-MS &&QP-5050. Elft 
fcJ:4GC-MSt-^Jt*filt 87.9%)£f#*:. #£>ft 
fcffll^4-(3-7/P:tn7x7^)iMx^/Wi s ff 

[0514] ft^ix^xxr/l-ffli^ 3.0gS-x^ y- 
/Mc(l:9(V/V))jg£?S 100mLfc»*U fcj;* i 

C^SJtEfS^- 0. lmolA£&*i§&# 200 

*^V7*:jt»)|fl*U ««S>4-(3-7/M-D7x 
7*^)16IfcHS*:. 

[0 5 1 5] #^>*lfca»04-(3-7/^O7xy'^ 
>-)&$(#:»)£. ^M<OgM 9 J-MzWm L , & 

rtJrOte^L. B«ft^1irC*i4-(3-7;^D7 
*7*^)ffi&£#fc. 

[0516] X^-f/MM^ 3.0s&»4,f»6*ifc4-(3- 
7^D7x7^^)BK<0lDai{i N 2.4gT*ofc. ft 
->T. JRR^)4-7'o*BlBxf-y^aBHi: Lfc. £1 
ScOJR^Ji, 93.2%i&->Jt. 

(051 73 »«lfc<ffca*a«, B«tf>4-(3-7^* 



(67)32002-8057 1 ( P 2 0 0 2- 8 0 5 7 1 A) 



D7 ±/*i')®m'hhZbZftW.-t m<n 
[05 18] 

<m&m> 

FT-NMR:Bruker DPX400 

#»8ifcSc :'H 400MHz 
11 C 100MHz 
m&m :*H, >»C 
mtm :CDC1, 

reference :**tf7'J &ATMS/CD CI, 

SI£$il£ 1 H-NMRX^.?h;H-.\'-K l3 C-NM 
RX^?h/P?--Y'-h£-?-ft^it02O, E2 1t^ 
f. H5 3. 02 0. 02 1 fcijrf NMRX 

mtlMtl&iHt. SW<04-(3-7 

[05 19] 
[fc53j 



Chemical shift 
(ppm) 


f£#fiS type flgttft 


2.11 


2H V d, quint CH 2 c 


2.59 


t CH 3 b 


3.97 


2H V t CH 2 d 


6.62 


3H* m h,ij 


7.21 


1H, m f 


10.62 


1H, br OH 



[0520] 
[H5 4] 



£54 a C-mRX'<#y\>mi£tii%:ffl21&m 



Chemical shift 
(ppm) 


type fpl^j^J: 


24.1 


s CH 2 c 


30.34 


s CH 2 b 


66.S2 


s CH 2 d 


101.23 & 102.19 


d f 


107.39 & 107.60 


d h 


110.08 & 110.11 


d j 


130.04 & 130.14 


d i 


159.92 & 160.03 


d e 


162.29 & 164.73 


d g 


179.19 


s C=0 a 



[052 1] (HMfiJ4 8Wvi-h'^X 



TA YN2}*(Pseudomonas cichorii YN2 ; FERM 
BP-7375)»i, 0.5%££trM 9t£ifi 1 

OmUC«&U 3(TC, \25XYa-?/ftX12&fiSm& 
31 Lfc . Z nmtZmW. 2 ml £ , D -X 0 . 5% 
tmFPxBA 0.1%fc£-&t?M9*gife 200mUCJax, 
9l*«&125Xr-D-?/#T«iW6»U:. 45BM8SL 
ffift£38^#8tKJ:^T[gJKU D-^rj-x 0.5% 
fcmFPxBA 0.1%$-#tfM9^tfi«ftaS^Sc7)NH 
4CISr-t^^V^) 200mLHS!gjSLT. ^SOX:. 125 

[0522] ZCO^mmm^U-y hi 20mLO?oo* 
frMZBmt. 60-CT' 20^fSfil^UTPHASrtta3t 
fc. ttaj?S£7Lg 0.45^mcoyyy^>-7-f;P^-T- 

LXM£&mLXPHAi'&te. 
[0523] ftt>tlKPHAi±. SaHCftoT^/'J 

gE(GC-MS,&i*QP-5050. EI£)T'##rU PH 

fc. B2 2C MfeZtltzGC-MSA'lthlln*-? 
iffrt. 02 2<7)±Ji. GCX^h;K Tfi. MiG 

i». Z<ry&$kfrt,. f#&*lfcPHA«: s 3-tFo*v~ 
4-( 3-7WU7i J* ^)@&§H3 Hm F PxB) fct 

t7t-a-7h . Tf Btftffc 5 ^ ( 4 8 ) ?$k 

mm* p h AX-& h z t tmh . 

[0524] 
HL121] 



(68)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 




*H H 2 al'« I ° H H ^ 



c2> b2 



[0 5 2 5] (4 8)4fc, £OPHA<0#?*£. ^ 
A^Sx-y H >^n7h/77^(GPC ; SCV- 
• HLC-8020. :sKyv-9iK9MJ-. PLg 

el • MIXED-C . i«;^nn^A, #y 

[ 0 5 2 6 ] «5 5fc. H««« % ¥*Mmt 

"*\ »MlfcPHAfcL 3-tKu*5/-4-(3-7/M- 
D7x^y)i8(3HmF-PxB)^y7-i-yh 
kLT*trPHAT*4ii:4fiB6. *t$,:*fflS*lfc 
PHAJi, 3HmFPxBJL^ v 

n*^Kr#yffiL 3-b Ku*^Kr*:/g|o3*>l 

n=34500. «i¥%^^»iMw=75200r*o 
fc. 

[0 5 27] 
[^5 5] 

^55 W2mr.£ZSHmFt>xH^~yh$r$ttPHA<D*& 



745 mg/L 



_80_mg/L 



10.7% 



3- fcKn^K 7 g -fe^Sfe 



Mn : 34,500 
Mw= 75,200 



1.2% 



1.0% 



6.5% 



9.5% 



3.5% 



5.9% 



72.5% 



[0 5 28] it Z> iOPHAfcOW^ Wt«4 7t 
H2 3fc5c*\ ^56t. 02 3t^NMRX^^h 

mmmuzx^x. mtitiPUAi^ 3 Hm f p 

[0529] 
[|£56] 



63 ^ 

^ j 

c -c— -U- 
Hg a3 



<*3 

-o- 



-c 

H 

C3 b3" 



04(fH,) 4 
m4 CH 2 

o— c -c- 
u ^ 

C4 64 



£56 'H-NMRX/<^^ag^lirj(kBl23 jftBH> 



Chemical shift 
(ppm) 




2.75 


2H % CH 3 bl 


4.00 


2H X CH 2 dl 


5.48 


1H V CH cl 


6.52-^6.62 


3H, hl,iljl 


7.26 


3H, fl 



[0 5 30] mmm4 9)^sb^a.~v^i-x f-ay 

H45$c(Pfceudomonas cichorii H45; FERM 
BP-7374)*. D-/)l>a-x 0.5%£1ftsM9%® 10 
mLfcfflfU 3CTC, 125^ho-^-C72l9BWffl«f 
£Ut. Z<r>mt£mWi2mL$:^ D-?jl>3~x 0.5% 
fcmFPxBA 0.1Xfc**trM9ttJfc 200mL(Cjni, 
9l&«&3<rc. 125Xho-;?/^xl^lg»U^ 458$ 

0.5%fcmFPxBA 0.1%tr^tfM9^ifi(iHS@S« 

oNH t cit**ftv^) mmuzimmix. woo 

[0 53 1 ] Zffi^mm^Uy h£ 20mLc7)^Dn* 
2(«iafi?ffLTPHAlr«iajL 

LT«££$ LX P H A fcfrfc . 

10532] ftfcfafcPHAIi, SHSteftoT^^yy 

gl(GC-MS,a^QP-5050, EimX'ftttL, PH 

A^y v-j.- . y v<vx^)v^x^)Vim<?>mfck'tf'> 

EWMf'JV-OCM, JR*£iic*. f#£>*l£PHA,2. 
3HmFPxB$rq&yv-a^. y hi LT^tf PH AT* 
ttfflSfutPHA«, 3 HmF 
PxBJ.-.yh? r ±g^^ fc ^^ 3-bFn*^B 

[0533] 
[3157] 



(69)^2002-8057 1 (P2002— 8057 1A) 



£57 H4&ftC < fc33HmFPxB:*=-;/bfr^tfPHA<P£g 





630 mg/L 


*fcjfil# J5L, 


45 mg/L 




7.1% 


*/v--«yM§jS<:cy7H:) 




•3-fcKn*S/fi6» 


3.7% 




2.2% 




21.0% 




29.2% . 


3-KKn**'K? ? #>'« 


8.2% 




10.1% 




25!6% 



[0534] (HHM50)5'*~F%'*'X 
H45t*£, D-TVPn-X 0.5%fcmFPxBA 0.1%fc 
£-#&M9f0t 200mHC1Mlt, 125Xbn-^ 

TEURU D-^n-X 0.5%imFPxBA 0.196* 

*om 9tm(%mmmm<?>N h 4 c i s-s-a $rv*> 200m 

[0 5 3 5] Z.<om£8Sfr<l'v}>£ 20mLtf)?no* 
skAttffiSU 60-CT' 20^HJSif LtPHA&JftiUL 

UT3isflai'urPHA*ftfc.. , 

[0536] ft Wife P H AJi. SSfcftoTy ? 7 y 
gS(GC-MS,i,?£QP-5050. EIj£)"C#$tL. PH 

BJifcfry v-0>WL iR$£*1\ ftfe*l*:PHA{i. 
3 H m F Px B Sr±g^^ y V-i - -y h t LT-^tfP 
H AT* si* 

[0537] 

[^58] 

£58 H4&^KJ:S3HmFPxBJ-=iyh-SrttfPHA<0^g 





515 mg/L 




40 mg/L 




7.8% 








3.0% 




2.0% 


3-tKn^>^-^x^ 


16.8% 


3-KKP^r>^^ 


16.8% 


3-fcKo«/K^*^« 


4.7% 


3-fcKP^S/K7*-fe>« 


7.4% | 




49.3% 



TEPRU e/l<t>e-fb«J>7A 0.5%fcmFPxBA 
0. IKSrfctfM 9 «Jft(MRfiBRXON H 4 C 1 
V^) 200mUC:3^giT, Mfc30*C s 125Xho-?/# 
T**S*W:. 24B*f^ ->TE] 

[0539] d^aOgifetl^U' >y F£ 20mL<97no* 
;WA(iiSS U : 60-CT 2mmmLXPHA$Mlii L 

rT&Ltc®. u-fV-^wu-f-x-mML. im 

ixmzmm lxph a mtz. 

[0540] ft£>il;tPHAIi s tttttCft^T^^/U 
iar(GCrMS.ft»QP-5050, EiaOT'tftfrU PH 

3HmFPxBSr±^*y7-a.rL.y hb iX&tsP 
HAX'hhZbtfm. 

[054 1] 

[3*59] 

£59 YN2^tCfc-53HniFP]iBJ-.yh^tfPHA(P±g 





900 mg/L 




90 mg/L 


#y^-#&ms/^ftft&mg 


10.0% 


*/^- (^yr it) 




3-fcKP^fi&SK 


20.1% 




1.5% 


3-fcKP3r>^*X& 


9.8% 


3-tKn^hX-r^^ 


15.5% 


3-fcKn*>Kr#>'$ 


5.5% 


s-tHp^K^^ 


9.7% 




37.9% 



[0 5 38] (HJSM5 U^i-Kt-rx f-a'JT-f 
YN2ft£, ^HrhV 0.5%fcmFPxBA 0.1%fc 
S:#tfM9tStfi 200mUCML. 30°C. \25Xhv-? 



[0542] (HM^52)>-a-H : E^ f-nyr-f 
H45t*£. #V<7}-y 0.5%i:mFPxBA 0.1% t 
£-£tfM9igiffi ZOOmLfcfflBU 30°C. 125Xhn-? 

TEflxU VlVM>mi-yV*7J± 0.5%fcmFPxBA 
0. l%£*tf M 9 tSffi(£M&MSi!Stf)N H 4 C I 
V^) ^mLtcHSSLT. H^OX:. 125Xbo-7/^ 
T«B«Ufc;'24lSIBa, «**»WHtfcJ:->"CliI. 

jrl. ^y^y-/w-c-s^tT<^ie^t^. 

[0543] ^O^giag^<y hSr 20mLc7)^on* 

)VMzmmb. eorcx- zommw t-cPHASrttttjL 
rjiu^v o-^y-xy^-^-Tig«tL. ?giffi 

[0544] flK>*ifcPHAtt. ^t^^-cy^yy 



H§(GC-MS,6itQP-505(h EmX-mi. PH 

3 Hm F PxB . y h t LT^tj P 
HAT&l><ri#fl&. 
[0545] 
[*6 0] 



£60 H4!>^iCJ:S3HmFPxB^=.yh^i > PHA<D4:g 





565 mg/L 




25 mg/L 




4.4% 








4.2% 




1.9% 




1 17.8% 




38.0% 


'3-tKn^>K7-^^ 


9.5% 




13.8% 


0*SM (3-7A* 07*y*yOi&l# 


14.8% 



10 54 6] C^SIM5 3)<YN2tt(Cj:§PHFPxV 

^SOiSWKFPxVA) 0.1%^tfM9^ffl 200m 
LfcYN2ft*aaL. 30'C. 125Xhn-^/^-cSa^ 

* ? y ->i>T—ffim ixmm i , mus. " 

[0 54 7] ZOtmm^lsvhZ lOOmL^oo 
-X'h^Ltz<r>%^ y -xA^-^-Ti&tS 

^imuixmmmix^j^-m. ztunmi 

[0548] ®t>iv£XV v-<^FUi. y)W*-$ 

X-y 3 y?D7h/77^-(GPC;J([y-.HL 
C-8020. i) ; y ~?-y#y y y— ■ P Lgel ■ M 
IXED-C • 5//m x ?uu*)VJ±^ /tfU^f-U 

[0549] ff^fifctfy .y M^J^-Rd 

KK^3%(v/v)^^^y-;P2mL^jD^.T lOO-CT 

nr? h / 5 7 -f — «g#flrgg(G C-M S . A 
itQP-5050. *7A:DB-WAXETR(J8WftS<!) 
EIi£)T'##rU PHAt/7-a- 7 h^ fm 

^>^DVh(TIC) < 7)xUTifc*>^ff»t^. i*. 



70) §2002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 

XXT/^rX3-tKo*^-5-(4-7/M- D 7xy* 
02 4SZXH2 5^f. 

[0 5 50] Zcomm^, YNMizX*). 5-(4-7 
^D7iy^fy)Sf8 S . SKt LT 3-h Kd*^- 

5-(4-7;P^D7xy^^)^g |JJ .- . y h^tfPH 
A 3* «J Lttt £ t t^tltz . 

[0551 ] 

[IS61] 

mi 

asvss^it^xio 4 3 " 7 

3-KKn*->-5-(4 ^Pd-B^aiy^^^K^) 24 ; 8 
[0552] (^^5 4)<YN2»{CJ;^PHFPV 

-^)^S(FPVA) 0.\%*%tsM9immmUz 
YN2ft£«»U 30-C, 125Xho-;?/^t-«M^J| 

*s-^x'-&mixmtimL ffiit. 

[0553] ^SCMS&tKl. <y h J- lOOmLcOi? DO 

*/PAfc@jSL. eo^T 20^rais#LT^y v-^ft, 
K&mwixiit&mixxvv-m. ztizwmt 

^D7h/77^-(GPC ;SCy-. HLC-8020. 
^5A;#';-7-5^5hy-- PLgel ■ MIXED- 

[0554] m^titzX »J 7-to- 7 MfoBiJaT*) 
«fc7£LT#flfU:. fiP^, % #'Jv— 9">-r/l,5mg$ 
25mL ^^S7 5^3fcA^, y-tm*/t,A2mL&tf 
65i!^3%(v/v)^tfy^y-;P2mL$:jDiT KWCT' 

^?07^ 7 7^-fl^l(GC-MS. A 
^QP-5050, *5A:DB-WAXETR(J8Wa:S) 
EIi£)?##fU PHA*yv-j.-. y ho^f-^xx 

^Ffi. Mty7-a- 7 hc^-m*^^6 2(C^ 

•t. ^rfc\ ^yv-o-x-yh^SiJ^iGC-MSh-^ 

;M^^Dvh(Tic)cox'jTifc*^H-g:L^. * 
GC-MSaj^i^ff^^^ 3-hHD^i,|S^ 



(7 1)32002-8057 1 (P2002— 80571A) 



tm2 6mm2nz7Ft. 

[0 5 5 5] ,!<?>*£JIIA>£>. YN2ftt-«t0s 5-(4-7 
;^D7i-;P)^#K$-affli:LT3-hKndfv-5- 
(4-7/WQ7I ^/W iMjJ-X v h ZSt! PH A3 

[0556] 
[JS62] 
*62 

igfr<£J»Sii(n,g/L) 1120 
&«£S(mg/L) 625 



3c¥##+ii<Mn)XlO« 

aa¥W»^-a<Mw)xio« 



4.8 
9.9 



3-fcKB*^6Sgg(%) 17.4 
3-KKd*v'-5-(4 -7*tP7x=^)§4[i{%) 82.6 

[0 5 57] (HSSCT5 5) 
< YN28=£ J: 6 P H F PxV 
-^ZS^ig«)>/;P3-^ 0.5%. 5-<4-7;M-n 
7x/3fxWB?(FPxVA) 0.1%fc$-£tfM9*gifi 

200mUCYN2ttS:ffi»L. 30t;, 1257. hn-?/ftV 

ws&mi,*:. 2mmt£. mmm-ftmizx^xmw. 

U ^3-7. 0.5%, FPxVA 0.1%£-£tf, S» 
l®(NH 4 Cl)5r-^^^VHM9^1ft 200mLtlfSS5U 
"Cx MIZWC, 125Xha-7/%Zimimit:. 6 2 

nsrasL a** jatv^Muc i o -c eur u #y ? y 

[0558] .KO&teSg&^U lOOmLO? OO 

Ufc. i*aj^TLg0.45A{mf)^>'7*t'y7-</l/^-' 
"C^iiUwofc. n->y-xy\*tf U 

ana^^^y-^+TiiijtiRS*. w,zm«?>*-* 

HCLTJIffliBiL-CPHA'^HIfc. ft^ft^iKUv- 

(GPC ;JKV-- HLC-8020. ; tfUv-i?* 

7MJ- - PLgel • MIXED-C • 5,um, ; 7 

[0559] tt^nftsKV V-c7)J-X-y MBjftfctHTa 

25mUg7\7S7 773fc:Afu ^DO-ft/l-A 2mL&tf 
fifil?£ 3 % (v/v) istt* ?/-)V2 mlZ1Hz.X MXTCT 
3.53ISHBSU 5gK*S:jDiT4H*bfc«. 
W?n?h^77^ — Kft##fgiS(GC-MS, ft 
&QP-5050. *7i:DB-WAXETR(JSWtti). 
EIffi)T#*fU PHAt77-a^ 7 hoy^-/H7 

yv-ix-y bo#fff*£|l5r3l6 3 fcjjrt. 4fc, GC 

n-X7r>k 3-t Fu*^T#Vi?yf^X7fvk 
&tf 3-b h'Ddf v-5-(4-7;PitD7x7^>-)^S 
( 3 H F PxV)y f^IXf/WV^X^? h^^m 



-ffl02 8~03Ot^-r. 
[0 56 0] d^fem*^. YN2ft{Cj;0; 5-(4-7 
;Wn7x/^ry)^ilJ$«t bT3-b Hodf^- 
5-(4-7;^07x7^^)^S(3HFPxV)j.^ 
y h £Mr P H A 3* 1 »J \_m £ t tfvkZtl 

fc. 

[0561] 
[H6 3] 

ii<*ffiama(mg/L) 835 

#y^-ftJ»fiSCmg/U 395 



aft^^^a^xio 4 



5.2 
14.9 



3-fcKD*v'3j-^i'i^(%) 10.6 
3-KKo^r->7 ; *>»(%) 9.5 
3-tKu3rv'-5-(4 7yP*P7^ydfv')$^[K(%) 79.9 

[0 562] (HSS0I5 6) 

< YN2*teJ: h P H F P V v-co£j£(7>3- 
7ZgPgigit):> 771/3-7 0,5%. 5-(4-7/M"n7 
x-)l)^mM(FPVA) 0.1%i££tfM9Jgift 200 
mLfcYN28*lWfU 30X:, 125X<ha-?/#-?fSi 

nmit:. zwmt. m&zm&4miz*^x\B\mi, 

7>3-7 0.5%. FPxVA 0.1%£#tf. g^j!S(N 
H 4 Cl)^i=5rVMW9^tfi 200mUcSSSLT. 5gt 

mmm'bftmzx-yxmwL. j-ivx—m^ 
ftixma&miK. 

[0563] ZCDm£&®'<l' y h $■ 100mLO7 no 
*/t-jUt;:^}SU 60XX' 20B*flB$i#bTPHA£ttaj 
b£. MftmifiM 0.45um<r>*>7Uy7 4 
%iSUo<0*>. a-?V-xj<#ls-?-ximi. 

EUR bTjr£t£*i bT P H A fcftfc . 

[0564] ftt>titc#v v-co^ai. y;i/A-s 

l-i/ 3 >?07h/77^-(GPC ;mv-- HL 
C-8020, *7A ; ,1?y HJ- • P Lgel • M 

IXED-C ■ 5jum. ; 7un*/kk. ^'Jxf-P 

[0565] »4>ftfc#y v-<0xx«y hfflj&iOTO 
JrdlcLT^WLfc. BU*>. tf'J -7— 9-^7-^5 mg£ 
25mL^XM7 7X3(CAit. ^Pt3^A2mLai^ 
KKSr 3 %(v/v)-£tfy? 7-/1^2 mL5rjD^.T 100°CT* 

3.5^jig[b. 3&fc**Jn£TaifcLfcSL WOTS" 
Xf7.^nvh^7 7^-- ®M^-»fSa(GC-MS. ft 
jtQP-5050. ^7A:DB-WAXETR(J&WttS)> 
EIffi)T'^L. PHA^7-7-JL^..y h<7)^f-;UX7. 

h^WISmSr^6 4^-r. 4fc, GC 
-MSWeiOftfetifc, 3-bKndf>-3r^^yKyf- 
jVuxtiV^ 3-b Kodf^T;$>-Kyf-/UX7.T;k 



(72)32002-8057 1 (P2002— 8057 1A) 



&tf3-tf*u*y-5-(4-7;P:*a7x~/l')S£K 

(3 H F P V)^f *IAf *07^^r>A-^ ^ 
*lH3 1-S3 3fc**\ i<0lSfe6»t x YN2**K<k 
9> 5-(4-7/^n7*^Wan»»*«ffcL- f 3 _ 
t Hndr^-5-(4-7/^P7i-;P)$$g(3HFP 
V)i- - y h P H a ntf y v-^ 4ft U#& >I fc 

[0566] 
[*64] 

«fti£fiiaa(mg/L) U50 

#y-*-£jS!S£<ing/L) 1010 



6.0 
14.8 



2.8 
2.7 
94.5 



3-KKn*v'5 f *V6&(%) 
3-tKu*->-5-(4 ^P^D^^/p.) 

[0 5 67] (HMJ5 7] 

< YN2f*fc i § P H ( F P V/F PxV) ZttfV -?-<7)£ 
ft 

(?>l-3-X-®mg)>7)i,a-x 0.5%, 5-(4- 
7^D7ii;Wg?K(FPVA) O.lKfcfc'atfM 
9tHWM7>Ua-x 0.5%. 5-(4-7/M-U7x7 
*S")iWM(FPxVA) 0.1%tS-#tfM9iglfi!$-e^ 
«l 200mUB*U YN2j***ft.WitemU 30 

'C. 1257. F- n-*/#?jHWHtU:. 94ttffl& ■<* 
S-iS'C^glfcJfc-j "CHURL. 2##0»ft£-t£, 271, 
3-7 0.5%. FPxVA 0.1%££tf. S*iS(NH 4 
Cl)£#2&UM9t&fi! 20OmLfcH»iLT, S(C30 
'C. 1257ho-7/#T«S*L*:. 24B». »ft 

[0 5 68] ,I<0SEIS3£*sKlx.y lOOmL^nn 
^AfcMU 6O'CT'2OI^0JgJfLTPHA^}iaj 
Ufc. ftj£f}$£?L& 0.45>um^ yyi^yy j } \,?~ 
T*<5iiU:<0*>. D-7 'J-xy^u-^-T^g^L, 

(GPC ; *y- • HLC-8020. ; ?i?y 

9hU-- PLgel • MIXED-C • 5jum. ; 7 
nu*7kk s #0 Z^yMm?M.)iz*OM$ll 

[0569] #^>^^'J V-C7)^>y hajSliOT^ 

J:5£l/C##fL;t„ ID*>. ,-tfyv— t:x7VP5mg£ 
25mL§-f7S7 773tAiX. 7on*/kA2mL&tf 
efS!$-3%(v/v)-^tfy77-;l/2mL^Ja^T lOCCT' 

M#flr&B(GC-MS. ft 
?*QP-5050. ^7A:DB-WAXETR(J&WttM). 



x;Wt^<7)(§1^5rfi=o^. Mft&7/;Ky-7-?)jR^ t 
y hoftVrt£%Zik6 5iz^t . GC 
-MSagJ:9»*iifc. 3-t KodfM-^yg^ 

3-h KD^f>--5-(4-7;^07xXyp)±^g(3H 
F P V) * *IV3LXt-)VW 3 - 1 H 5-(4 -7)V 
Jj-D 7 x 7 df i") ( 3 H F P x V) X f-;Px7r^O 
V77^7 M/£<Hi«tE|3 4 ~03 7 fcjjct. 
[0 5 7 0] Cl<7)^m*^. YN2JHCJ:!,, 5-(4-7 

O 7 x -/P) ^g^tf 5-(4-7y^D7x/^ 
^^i$^«Mi:UT3-hHo^x-5-(4-7;^n 
7x-/WSfS(3HFPV)az 7 hSr/3-hpD^ 

^-5-(4-7^D7x7dfi.)^i ? (3HFPxV)x 
->y b^tfPHA3^Uv-2r4ftUf|»C 

tot. 

[0 57 1] 
[3165] 

£ft&iama(mg/u l605 

tf^fcjSfclSCmg/L) 760 



4.6 
12.6 



3-fcKP*->-5-(4 7^^B7^M^Mm(<ii>) 90.0 
3-eKn*->-5 ; -(4 ^^B7^dE-»-jf^(%) 9.1 

[0572] (HJfi0958] 

<YN2^(Cj:|,PH(PxN/PxHp/PxV)ji.-.y hJ- 
AtfjK'J -7-<?)4ft(4f y h y-8»lgfc) >;j?y ^ 
^VflWBStaBB 0.5%. 1 l-7x7^>7> 
T^^S?(PxUDA) 0.1%k£1SttM9%® 200mLt 
YN2**£ttWU 30*0. 1257hD-7/^T-Satg* 

[0573] d^atelgji^l^ .y h £ lOOmL^T-fe h 
VfcWBU Mza(23r)T 72B#«#LT*yv-£ 
ttffiLfc. tttb^SrTLS 0.45/im^>7^^7 4)V 

^S-HURLTSS^tT^yv-^. ^ti^ffiL 

[0574] mtlKXV V-c7)^4(i. y;py>c- s 
X-yay?D7h/77-(-(GPC : JCV- ■ HL 
C-8020. : dfj h y- • PLgel • M 

IXED-C • 5>um. ?g&; 7dd*;PA, XVx+V 

[0575] »«ifc»|fy v-^)jl- <y h«iS«iiilTO 

25mL^7-7M7 57rJtcAit. ^no*;l,A2mLSr/ 



(73)32002-8057 1 ( P 2 0 0 2- 8 0 5 7 1 A) 



tfA7zr?h?yy< — ltt##r&g(GC-MS. A 
jtQP-5050. fty&: D B-WAXETR( J&WttKK 

-MSil^J; 0t# 3-h Ko*^&ltX?-/Wx* 
T/k 3-h Kndf>-^27^y^f-;Pxxf-/k 3-h 
Hodf^r^yK^^xxf/K 3-h 
7xy*i/S?g(3H PxV)^f ;HXf/k 3-hK 
ndfv-7-7x/^^r^ye(3HPxHp)^^;l/X 

xf;W3-t Ko^f^-9-7i/^vy-f yg(3H 
PxNjXf-zPxxr/KOVXX^^ h/k£<eft-?;ft.|13 
8~04 3£ijrf. 

[0 5 76] .ia*S*0»4>, YNZRfcAO, 1 l-7x 
/^•^r^yS^S®*: LT 3-h Hodf x-5-7 
x7*^£j£!K3HPxVh 3-tKD^fy-7-7xy 
*^T^yK(3HPxHp)2fctf3-hFn^>-9-7 

xy^v-y^yK(3HPxN)<o3o<oxx> y hj-t-tf 

[0 5 7 7] 
[SI6 6] 

S66 





1200 




500 


&¥WHH£(Mji)xio 4 


2.2 




4.9 




3.4 




0.3 




0.5 




34.1 




51.1 




10.6 



[0578] (HNSM5 9) 

<YN2»(w«kl>PH(PxN/PxHp/PxV)Xx.y hJ- 

^ 0.5%, H^xy^yfyf^ygKPxUDA) 
0.1%fc£-£tfM9*Sifi 200mL£YN2i*£««U 30 
"C. -125X£n-?/#TiBii&*U;. 64«^, Mf* 
S-S'C^-Slfci-j.TIlIJRL. 0.5%. PxU 

DA 0.1%$"&tf. Mf^(NH 4 Cl)£-£a&^M9ig 
m 2MmUZjm&lX. gK30t:< 125X*o-?/# 

[0 5 7 9] Cl<7)^^^.L"y h£ 100mL<07oo 

*/kkfcSK»U 60rT^4i$|iJM*bT#yv-£ttaj 
L£. 0.45,um<DX>-7'V>-7 ^l/?- 



WiRLXMQ&fskLXXW-Zft^ .IfifcftMU:. 
[0580] &6*i£;]?>J ~?-<r)ft=?-mt. f)Vn- $ 
i-y3>;D7h/77f-(GPC ; SCV-- HL 
C-8020. ; jJ?yv-5#5KU- • PLgel • M 

IXED-C • 5//nu jffiK; ?od*/PA; 

[0581 ] &£*ut#U v-<0xxy hffl^iJ^lTO 
id(cLT^*f'Lfc. EP*>. tf'JV— !fy:7Vk5mg£ 

3%(v/v)^tfX^y-;P2mL$-3D^.T KWCT 

j}X9u-?V?y?<— ««^«f^a(GC-MS. A 
&QP-5050. ^7A:DB-WAXETR(JSW|tK)\ 
Eia)T##rU PHAty7-a-7h^f;HX 

J y b <9##f f§H ^6 7 fcSrf . £ , G C 
-MSffl£J;f)*l6*Ut. 3-hh'D^gig;<f-;PX* 
T/k 3-h KD^f v-^^yK^f-zl/X^f-zU, 3-h 
H uStisis?? y$y r/Wxxx/k 3 -h Kd^xt 
*>i^f^xxfyl', 3-hh'ndrv-Hr^yK^^- 
/ixxfvk 3-hFn4f^KrhyKX^x^f .= 
/k S-hKodf^-S-yxyJfv-^KOHPxVjy 
f-/VX*f7k 3-t>'ndf-/-7-7x/Jf^7i'y 
S(3HPxH P )y^xXf^aV3-h Ho^^-9- 
7 x ydf yg( 3 H PxN) * T/kXXr/UOVT. 

[0 582] ZatSStfrlif, YN2l*fcJ:0. 1 l-7x 
y*i/V>T*ym& : £'gtlX3-t h'Ddrv-5-7 
x7*y^LgK3HPxVL 3-h b'Odf ^-7-7x7 
df^T*yiK3HPxHp)&tf 3-h Kodf^-9-7 
x7^^7-y-y^(3HPxN)03oc0J-^-y h£Mr 

[0583] 
[316 7] 

mi 





1305 




765 


&¥##-H*(Mn)X10« 


5.0 


Ea^^tfOWXlO 4 


11.6 




0.1 


3-tKa^>^r^>«(%) 


0.3 




3.0 


3-KKu^V7*^^fe(%) 


5.2 




1.6 


3~tKD^>Kx^V^(%) 


2.0 




40.7 




40.4 




6.7 



[0584] [mnmeoi 

<H45»(C P H ( PxN/PxHp/PxV)xx-y h 



0-5%. 1 l-7xydf>">y-r^>i?(PxUDA) 0.1 
*fc**&M9i^ 200mLfcH45»fc;|I»U 30'C. 1 

-MMBcfcoTIURU y>Va-x 0.5%. PxUDA 
0.1%££tf. fiaM(NH 4 Cl)^s^b)M9«i& 20 
OmLfcSSSUC. 55fc30flC. l257ho-:?/#T1ia 

[0 5 8 5] £^«IHeHKUyh£ 100mLO?on 
*^fcSB»L. 60'CT-24B$»# LTsKU ^-fcttffl 
tt£lJ?flE£?Lg 0.45/xm^>'7'ky7 

nwKtTKaeiLr^yv-^ 

[0586] #4>tutdf y v-co^f^ti. 7Vt^-$ 
X-y 3 y?D7h/77^-(GPC ; MV- • HL 
C-8020. #yJ*;#V~?-ytf7hV-- P Lgel • M 
IXED-C • 5/<in. ; ^DDtf/PA. -Ifyx-fl^ 
VSIK^H 5 *) tc J: OaigLfc. 

[0587] Hf,^'j7-toz 7 MBjftiiy-RO 
<*pfcl/t#$rLfc. fin*), ^yv— tf>-7-;P5mg5- 
25mL^^S75X3fc:A^. ^DD^A 2 mlUXf 
3%(v/v)i£ttJ< ? y—)ls2ml£to£X WCT 

«i#&fga<GC-MS. ft 
?»QP-5050. *7A:DB-WAXETR(J8Wtt^). 
El£)T'#ffU PHAty?-a- 7 h*»<f>A,xx 
r^Ht^^Jrffofc. ^tt&t/ftfyv-OJRs* ^ 
y^-j.-.yh^«f^^^6 8{C^ 4)t. GC 
-MS«e,fc*>»fe*lfc, 3-t Kn^BK^^XX 
■r/k 3 _ t 

/UxXtVK 3-t Kn^Kr-fe>gLXf-/PX7x 
Jk 3-hKpdf^-5-7xy#^^$i§(3HPxV)^ 
^XXt^K 3-hKDdfv-7-7xy^i^A.7-^y 
St(3HPxHp)^f-;PxXr^S^3-h 
7 x 7 * 3 H PxNM fvPX7-f>UDV7>. 

X*<? h**&Utoa5 3-06 1 fcjjrf. 
[0588] £<9*Sjfc&>t. H45fcfcJ:>,. 1 l-7x 

xy4xgmi!(3HPxV). 3-h h*o*v-7-7 x y 
^^7°^^K(3HPxHp)^3-t Kodf 5^-9-7 
x^Wtyi(3HPxN)03O0az 7 

[0589] 
[£168] 



74)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A) 
«68 

e*«;«ma(mgA) 1085 
tfy^-fcjsasscmg/L) ^ 

3-fcKn*->g&gfc(%) Q 4 

3-tKD*->^s^f-^(%) 0 ' 3 
3-hKB*->^^^(%) 3 " 2 

3-fcKn*->K7*#i'»(%) !! 

3-tKB*->K7 J -fe>'»(%) 09 

S-fcKn^-S-^y*^^.*) 430 

3-KKu#v-7-7^^->'^7'^yK( % ) 43 9 

3-tKn^r->-9-73:y*->/-J^(%) 2 .1 

[0590] mmmei) 

<YN2ft£J:l>PH(PxO/PxHx/PxB)xx v |.$ r 

*• y v-co4*(^ y h y-jSi®tg*) ># y ^ 

^H>(«Ha©tIjaR) 0.5%. 8-7x7^^^ 
ViKPxOA) 0.1%t^tfM9iM 20OmL|CYN2 
«*1«U 30*C. 1257. h o~?/#x&mtmit:. 
24BSHft, fflttS: jg'lMtfSfc J: o TBJR U ft* 9 j- 

^X'-m#Lxm®&L, nmuz. 

[0591 ] Zcr>m?i&®'<.U -y h £ 100m L^i? op 
*;PA{cSSL. 60*CT24BSf31flM$ LT^'J v-£ttaj 
ttfcB?££?Ul 0.45//mO^V7*l^y7-f;p^_ 
T^iSLfceofc. P-^y-xy\'^ix-^-tiJ|88L 

[0592] »4>*iibdcy yw-s 

X-y 3 y?D7h/77^-(GPC ;3KV-- HL 
C-8020. ; ,-tfy h y- • PLgel • M 

IXED-C • 5;um. 7qo*;P.£,. jtfyxf-^ 

[0593] y muaioto 

Jpfcl/CfltffU:. IP*.. tf'J v-^7771-5 mg£ 
25mL^XS7 5^atA^. ?nn*;l^2mL2sW 
«IK^3%(v/v)-i-tty^7-^2mL$'jD^T KKTCT 

#*?DVh^7^--fJ4#ffga(GC-MS. ft 
itQP-5050. ^5A:DB-WAXETR(JSWttM). 
EIj£)T'##rL. PHA*yv-xx.yVco*^XX 
x/Wt^lSIgJ-ffoJt. fflf*c&^yv-c7)JR45, ^ 
y V-xx -y h C07>*f ISSS-^ 6 9 fc^-f . i . G C 
-MSJBgi9#tfufc, 3-hKn^^|g^f./uxx 
x;k 3-tKo^-4-7x7*>-iSi&(3HPxB>y 
^PX^x/K 3-hHD^r^-6-7x74f>-A.^-ty 
i!(3HPxHx)y^X7.x^at/ r 3-h Hndf>--8- 
7 x 7 3.^? 3>>1jg(3 H PxO)^ f-;l/XX-f;K7)V 

h^Sr-e#i-ftiEl6 2~06 5£ijrt. 
[0594] i^S*^. YN2»fcJ:9, 8-7x7 
*is*??>m*gmt LXS-h Hn^>--4-7x7 



(7 5)32002-80 57 1 ( P 2 0 0 2 -8 0 5 7 1 A) 



*^i&IK3HPxBh 3-bKo*>--6-7x7*^ 
*1^gK3HPxHx)&tf3-bKodr ^-8-7x7* 
: s*9 7 7K< 3 H PxOXD 3r><T>a.- y V SrlfftfPH 



[0595] 
[IS6 9 3 

^69 

gftSE&SiiOiig/L) 1100 
SS&fifiGng/U 440 

»¥##-fa(Mn)X10 4 4.0 
aSW^iA^XlO 4 7.4 

3-tKo*^BSS(%) 16.4 

3-h:Kci*->-4-7xy#v*K(%) 13.4 

3-KKM*->-6-73i/Af->^1>-^6J(%) 07.9 
3-fcK«*->-8-73iy^V^^veK%) 2.3 



[0596] (H1K6M6 2) 

<H45ttfc;J:SPH(PxO/PxHx/PxB)JL-.y hZft 

tt#v v-o^&oi? y h y-W) >*y ^7* 

hVffiSGKKlJW) 0.5%. 8-7 x7*v*7 7 ^ 
S(PxOA) 0.1%fc£-£tfM9tgift 200mLCH45»Sr 
fifflU 30-C. 1257M3-7/#TlI&igftL*:. 24$ 

[0597] .I?)3E&£$ai^ -y h £■ 100mLO7on 

US. tt{ii^Sr?Lg 0.45/zm<O*y7Vy7 -<;P7- 
•C<*>3§Uc4>*>. o-7y-xA;KW-7--Cif?)l8U 

[0598] & t>tiKxo y>w*-s 

x-^ 3 77cr?I-757^-(GPC ;S7-- HL 
C-8020, ; !i?y-7-5#5 M>— • PLgei • M 

IXED-C • 5juitk ?DD*U, XVX+l' 

[05993 *6*ifcjK»J v-coxx >/ h«W»iJaT*> 
idtCLT^fftfc. BP*>. 'J 7-^771^5 mg£ 
25mL^-7-Xg75Xrj(cAit. 7uo*;k&.2mL&7/ 
^£3%(v/v)^tTX 77-/1-2 mLSrjDxT 100TX' 

3.95I8HKU HfcfcfcflniTaiKLfcft. 
^?nvh/77^- ««^«f^S(GC-MS, ft 
J*QP-5O50, #7A:DB-WAXETR(J&W*ti3h 
E I T'fttf U P H A* 7 V-xx -/ h <7)7 f-Zl'XX 

7v-xx. y hco^^$r^7 0(c^-f. GC 
-MSm%.£*)'&t>iXtz. 3-bKn^8&ig7.*/WX7 
3-b h'ndf^-4-7x7df>-Si?(3HPxB)7 
fyt/XXf;K 3-t Ka^f^-6-7x7^^Jf-9->' 
8(3 H PxHx)7f-^xxrrt'&l/ r 3-t Ha^fv-8- 
7 x 7 ^Jf? 7 VlK 3 H PxO) 7 ^XXt/KOV 

7x^7 wi^tfe-wiiae 6-06 9 t^r. 



[06 00] Z<V%&frt>. H45mzX*). 8-7x7 
*>-:*77>'K££frfcL-C3-bFn4f^-4-7x7 
^fv-SSOHPxB). 3-bKo*i-6-7x7*^ 
*Vym3 HPxHx)&tf3-b Kn* £/-8-7x 7* 
v*? 7 >-K( 3 H PxO)<7> 3o<9xx >y h P H 



[060 1] 
[f£7 0 3 

$70 

&frtt&ma<mg/L) 860 

*y^-«j6ma<mgA^ wo 

S^^+tirtMiOxio 4 3.4 

EfiW^TF-i^XlO 4 6.8 

3-tKo*VBS*(%) 0.2 

3-KKo*i/-4-:7*y*vS&|fc<%) 5.1 

3-fcKtf^>-6-7 3 ^^"^MJ->'»(%) 82.9 

3-tKr»*->-8-7^y^>^ i 5'^|ge(%) 11.8 



[0602] (HSfe0!l6 3) 

<YN2l*tCj:SPH(PxO/PxHx/PxB)a.x.y h% 
%tt* y 7>n -*ZJSI»«8I) > 7>3 - 

X 0.5%. 8-7x7Jf>-^77>K(PxOA) 0.1%fc 
££trM9t£ifi 200mLfcYN2HcSrttaU 30*C, 125 

4HilCJ:-5Tia«U 7VP3-7 0.5%. PxOA 0.1 
%S~£tf. S*S<NH 4 Cl)£*i£V*M9B«i 200m 
LKSWBfC. S{C30r. l257hu-7/7K1S&t$ 
»Ljfc. 24B$m»« «**»WMlfcJ:-»T1II«L. ft 
777-/PTMg&#LTac&f£*£U ft* US. 
[0603] ^KOa^tai^W <y h £ 100mLO7 OD 
siykAtdKBU 60"CT-24Bt^tfLT^y-7-Srttai 
Ufc. atBM$r?Lg 0.45^mcO7y7Uy7^^7- 
•C*iiLfc«fc, o-7y-xA;KU-7-Titii8U 
i«$§&£&777-/l^mfc$§-^ 

EiRtTUffisaiLrsKyT-tw, -r*i*ff*U:. 

[0604] KMlfctfU yw-s 
I-ygy?07h/'57.f-(GPC ; iCV- • HL 
C-8020. ; Jlty?— 9#9 MJ- • PLgel • M 

IXED-C • 5vm^ m^; ?no*W, stfyxf-t' 

[06053 fi&jifciK y v— >y Mwaijar© 

25mL§-7-7S7 7X3fcAiX. ^00*/^2mLSl/ 
«e$:3%(v/v)-iftf777-;P2mLSrjDx-C KXTCT* 

#77CT7h777 4— «*^ffSa(GC-MS. ft 
itQP-5050, *7A:DB-WAXETR(JWtS), 
EiaOT'tftfrU PHAty7-a^7b^f^XX 

7v-jLx- y hcwtrntamm nc^-r. gc 

-M S ffljg J: 0 f§ (i>tl7t: . 3 -b H Ddf- ^ffiK7 f-/PX7 



(76)32002-80571 ( P 2 0 0 2 -8 0 5 7 1 A ) 



TVk 3-bh'D^fy^?;y^f^f;k 3-t 

7xydfMS8(3HPxB)^f-;l,x^K 3-h Kn 
^-6-7x 7=>f j/^-tygjo H PxHx)^f-;|.xX 
T/^t/3-hKadf^-8-7xy4f^^^>K(3H 
PxO)^<f-;Pxxf /L-<7)-7^X^^ h;l'S:^-fL-?nia7 
O~075tC*f\ ' 

[0606] YN2«^«tO. 8-7x/ 

*is*?f>Mt:mt LT3-tKn^-4-7i7 
^^SK(3HPxB). 3-t h'0*i-6-7x7*i^ 
*1f>lS(3HPxHx)2ttX3-t >*odf^-8-7xy* 
S'** ? 3 H PxO) ff) 3 oco xx >y h P H 

[0607] 
[^7 1] 



liftlfc&mUGng/L) 


1405 




700 




4.9 


l£¥##^i*(Mw)X10 4 


10.7 


3-fcKn^>|&||(%) 


4.8 




1.2 




0.5 




7.8 


3-fcKn^>--6-7^y^>^^>^(%) 


74.8 


3-fcKC2^>-8-^3:y^>^^^(%) 


, 10.9 



[06 08] (H»aj64) 
<H45f*fcJ;6PH(PxO/PxHx/PxB)xx.y 
ts* >J -?~co±M(^a~x >?)i>a -x 

0.5%, 8-7xy4rxjf^^yg ? (PxOA) Q.l%b£ 
-£tfM9t§ifc mmUzm5mmL, 30"C, 125* h 

KJ:->Tl2lJRU TVPn-A 0.5%. PxOA 0.1%£ 

mmix. mz3o-c. i25xha-?/#xi§mmi 

[0609] ^cO^K^U-y hJ- 100mL<9?nn 

*/kMc&isu 6o-ct-24B#^a^LT--Ky^-^ttaj 

X'h^Ltz<nt>^ o- ? y -xA.-tfi— ? -xi&ffi L 

[0610] f#4>ftfc;tf';-7-<0#?Sli. 

X--/ 3 y;D7h/'77^-(GPC;Sy--HL 
C-8020, X^J* ; sKU hU - • PLgel • M 

IXED-C • 5//nu ^nD*M, XVX^-U 

IZ£*)®% L/C . 
[06 11] #W^'j7-(7)ar; 7 MUfcliJaTO 



25mL§^ffl7 5X3tAn. ?DQ*/UA2mL&7jr 
8E&£ 3 % (v/v) * 7 -)V 2 mL S- Jfli T 100'CT' 

^;uvh/-77^- «fi#tfrI£g(GC-MS. ft 
itQ P-5050, i] 7 A : D B-WA X E T R ( J &WitS!) . 
EiaOTfttfrU PHA^y-7-a.X-y h<7);<f-/lxk 

y ' ? - J -- !'h(7)^«ffemSr*7 2^-»-„ ±fe, GC 
-MSMJ6J:9ttfeixfc. 3-h Hn*yj»^frt'ix 
tVK S-hKn^-zMtyi^f;^^ 3 _ t 

Fn^t^y^f-^xxT/k 3-hHn^f^-f 
^yib^f^xTvr/K 3-h Yv^isY^rfiy&X^- 
>Iz.Xt)V, 3-h Kodf x Hr-fe i-;U3LXT 
)K 3-hKn^^-4-7x/^yBig(3HPxBMf> 
/ktXr/k 3-h h'Ddf y-6-7x/^yMtyf 
( 3 H PxH x) ^ f-^XXx/PSV 3 - h H Ddf 8- 7 

[0612] Z(V%%ij>^ H45mz£*), 8-7x7 
*~>*7?yM*mt LT3-h FD^-4-7x7 
*^K§K3HPxBh 3-hh'D^-6-7x7*i^ 
*^K(3HPxHx)&r/3-hKu*i,-8-7x7* 
is* ? ? V IK 3 H P xO)4) 3 OOxx . y h P H 

An* »j l*#l> d b tfv&tit: . 

[0613] 
[^72] 

S72 





1255 




560 


^¥^-f^(Mi,)xio 4 


4.8 


Efi^^iiCM w )xio 4 


9.7 


3-fcKn^>g&$(%) 


0.2 




0.1 


3-KKn*io^*vr&<%) 


0.9 


3-HKu^v-^^(%) 


0.9 




0.1 


3-fcKD*>'Kxiri'&(%) 


0.2 


3-tK»^v'-4-7c t y^>^^(%) 


2.5 




82.8 




12.3 



[06 14] (HJIM6 5] 
< Y mm \Z X & P H ( PxH P / Px V) 1; -y h 

{wtmam® 0.5%, 7-7x7^^7-^>k(p 

xHpA)0.1%tSr-^tfM9igtfi 200mLtYN2»^M 

3ox:. \25xvu—?/Kx-mmmLtz. urn 
&m\-.xmgmL. nmitz. 

[06 15] Zcr)m£§Zi&'<.U -y h£ 100mLc07PO 

^Mzmmi. wcx- 2mmmmx#v-?-zte 



(77) 82 002-8057 1 (P2002-8 0571A) 



U $*i&£&7?7-/w+T'»&8S£-ii\ HfcitiRo 
[06 1.6] #4>fi^yv-o^H=«ji, y/WA--$ 

X-y 3 y?07h/77^-(GPC :*V-- HL 
C-8020. A 7 J* ; jKU F U - • P Lgel • M 

IXED-C • 5junu g^^nn^M. 

[0617] UMifcacy v-<oa^«y F«j&(iJaT<o 

«K*3X(v/v)*tf^^y-yP2mLSraniT lOOtT' 

^?n7>^57< — JUMMfftaKGC-MS^ A 
jtQP-5050. *7A:DB-WAXETR(J8WttS), 
El£)T'##rU PHAt/7-X^7h^f/m 

/•T-JLiyKO»«lt*jfe*73lCfl%^-. GC 

f;k 3-b Ho* j^t; ^ 5/ifc<f /PWf ^. 3-t 
F o* v-r^ fiUXf^, 3-t Fn^y- 5- 
7x7*>^IS(3H PxV)^/PX7.T7k&0 f 3-b 

Fodf>--7-7xy*>'^r^yK(3HPxHp)^^ 

xXrWVX^^? F/l'Sr-eft-fiias 5—08 9 

[06 18] i'<0«NR*»fe, YN2WCJ:9. 7-7x7 
^i^T^VKfcWN: LT 3-b Fodf y-5-7i7 
*$" , SflER<3HPxVh 3-hKo+y-6-7x>*y 
^*^>«(3HPxHx)2W^3-t Fndf^-7-7x7 
* £"VT ? 3 H P xHp) 2 y F Sr-S-tf P 
HAn^yv-^4*UflS^i:*%$^. 

[06 19] 

[*73] 



^73 






995 




505 




4.6 


Efi¥^^3*(Mw)Xl0 4 


9.2 




1.4 


3-fcKn*i^**>it(%) 


0.1 




0.2 




29.7 




68.6 



[0620] (HSSW66) 

<HA5mzX h P H (PxHp/PxV) jl- y F^tfdfJ 

-?-<7)±m(x , )'<.7h>-fmtm)>xo'<-7'h y 

0.5%. 7-7x7*v'\7 , :?yBKP 
xH P A)0.1%t£"&t?M9i£il& 200mLtH45l*Srffia 



«»*i8&»JtfcJ:oTI3!JRU )&*9 J-)VX— 
[0621] ZOmS&t&^l' -y F£ 100ml<7)7 oo 

^akssu 6ox:t' 2mmmnLxxv -?-zm 

&Uz. ttifi?RSr?LS 0.45Mm<O^y7>y7 <)V9 
-X'V&ltznh. n-^y-xA-^-^-Tigffi 

*£0iRLT*£!£$LT*y i^ffSt 

fc. ' • . 

[0622] nhtltzXV v-tf^MJi, 
X-i/ 3 y7avF^77^-(GPC ; SCV~ HL 
C-8020, ; jKUV-9#9 F tf- • PLgel • M 

IXED-C • 5jt/nu 7oo*;k£., .iC'JX^ 

[0623] #*>*ut*y v-cOi^ y FfljffliElTO 

25mUg^-7.S7 57.3£A;fU 700*71^ 2 ml&T/ 
8SBS£ 3 % (v/v) £tf 7 9 7 2 ml £.Jn£ T KXTCT 

#77ov F7*57 — ««^^»(GC.-MS, © 
jtQP-5050, ^A-DB-WAXETRU&WftgJh 
EI?£)-?##rU PHA*7V-JL- y F<07f-;UX7. 

7V-J-- .yFO^*ffemS:^7 4(^-f- <> 4st % GC 
-MS8USJ: *mt>tvfz: 3-b Fo* ^I£jg7^x7 
T/k 3-bFo*x-5-7x7*>^:&(3HPxV) 
7^X7>r/l'2ir/3-b Fa* x-7-7x7* v-^7" 
9 VK( 3 H PxHp)7 ^/I'XXtJUDVXX^? F/W£ 

-e^-f ti0 9 0-092 . 

[06 24] CKOfem*^. H45t*KJ:0» 7-7x7 
%i' J \7°9 yf&iWgb L"C 3-b Fo*^-5-7x7 
*^^g!(3HPxV). 3-bFo*^-6-7x7*v 
^*^>K(3HPxHx)RV3-bF*o*v'-7-7x7 
*^7*^yS!(3HPxHp)<02-PC7)JLr.-y F5r^trP 
H A ntfy U#l> i t . 



[0625] 
[IS74] 

S^f£dSa(mg/L) 815 

8W$l#-Hi<Mli)X10 4 3.3 

EiW^ii^xio 4 6.4 

3-fcKo^i/BSg((%) 1-2 



[0626] [mmmeTi 

<YN2mzXl PH(PxH P /PxV)x^ y F^tf* 
yv-^S(^3-7.ZSP§t&*)>^3-7. 0.5 
7-7x7*x'\7*^ygS(PxHpA) 0.1%tSrif 
tsM9%m ZOOmUZYNMitmL. 30*C. 125XF 



fc«k->TI3lKU ?)Va-X 0.5%, PxHpA 0.1%£ 
tsts. gMMWHtCDZ-tifrmgim 200mUc 
WBMIX* g£30°C. 125Xha-7/#TlI&igliL 

>t. 24mm, mmm^mzz^xmwi. 

[06 27] Zcomgm^l-*/ hi 100mLO7on 

tfJUt. tttU?KSr?Lg 0.45//mco^>-yu>7^;^ 
— "C-5j&Ljfctf)£ x n— 7 'J — x/'faKW— 7— TigflS 

[0628] #4>*ut^y?-<o4HF«tt, y^-s 

X-y3^DVh/77^-(GPC ;JftV-- HL 
C-8020. ; XV~?-y#y HJ - • P Lgel • M 

IXED-C • 5/zm, ; ?QD*;U, ^'JXf-W 

[0629] ft^toK'J^-c^x.y MiiSliaT^ 

$«&$:3%Wv)&ts*?J-;l>2mL%tolX 100'CT* 

^^ovh^^^-fiMgKGC-MS, ft 
itQP-5050. #7.A:DB-WAXETR(J&W*ti?h 
EI8c)T'##fU PHA^y-7-j.-.y hc7)*f^xx 

S^~^~vhcr>ftVrt§%£&7 5fcvk-r. £tz\ GC 
-MSSII^J; 9#&*lJt. 3-b h'Daf ^igg^^xx 
T/k 3-t Kn^f^dfHfyK^f-;pxx-f7k 3-t 
Yu*is*>;9 y $7. ^-/Pxxr/k 3-tKn*yf 
^V&yfv-pxx-f/k 3-bFD^^K^>^f- 
'^f/k 3-t ^'0:*xKT•t>'Ky7 c /^xX7 ! • 
/k 3-hHD^^-5-7xy^^^m^(3HPxV)^ 
^-/VXXx^&tf 3-t h'Ddfv-7-7xy^v-^T^ 
yi!(3HPxHp)yf-;l^xx-fyK0VXX^ 

ti?tim9 3 -a i o o^-r. 

[06 30] YN2flcfcJt9, 7-7i/ 

^r^T^yK^a^fc LT 3-t Kn^- 5-7x7 
* xSSISK 3 H Px V) 3 - 1 K ^- 7 -7 x 7 * 
S^T 7 >&( 3HPxH P )c02 OOxx •/ t- £ists P H 
AndfJ -?-&&&l,fthZ biffiZtit:. 

[06 3 1] 

[f!7 5] 



(78)82002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 

«75 

g*«!»Sa(mg/L) 152 o 
tf^-fcjBSSCfflg/U 860 

»ip*S)^+a(Mioxio 4 61 

i*¥*5^aCMw)X10 4 i3.o 

3-kKB#->««(%) o 1 

*r-Y$ti*isiir>r9^m% s ) 3.5 
3-KKu^->f*>g [ (%) 41 

3-tKo*->K7 ! *>'»(%) 1.1 

3-fcKo=H-'K7 : irJ'&(%) 3 .! 

3-fcKB^v-6-7*ydfv^$g?(%) 55 . 0 

3-kKu^->'-7-7 3C 7^V^#>Sl(%> 32.7 

[0632] GOM6 8) 

<H45tttCj: SPH(PxHp/PxV)xx- y h^t»^>J 
v-<n^(y)Va-xzm®m)>7)Va--x 0.5 

7-7x7df^A,7-^y^(p xHp A) 0.1%fc££ 
trM9JS* 200mL(;iH45l*£MU 30°C. 1257. ho 

ioTEpRL. 77Pn-7. 0.5%. PxHpA 0.1%££ 
tr. a3Ri(NH4Cl)**44v^M9iS« 200mL(cS 
SSStT. M{30°C. 125Xho-7/#Tig&tS3IL 

[0633] £0«[*g«flKU 7h5 100mLO7 do 

tf/kAfc&SU 60^CT 24mmffl$ixxy?-$:to 
dJL/c. ttttJSSrfLS 0.45/imc7)^y7l^y7-f^ 
— X'h^Ltz<nh. n— 7 'J — xA*v— 7— TiSffi 
U WBa^J&^^y-yKtrCBijtiRS-e-. Htitmo 

[0634] fc&fifcsj?!; "T-cOfl^FiUL T-'/l/K- $ 
X-^ 3 >7DVh7*77^-(GPC ; JfcV-- HL 
C-8020. ^7ix ; -m-^h'J-. PLgel • M 
IXED-C • 5um, ?DD*^A ( #>JXf-U 

[0635] n$>tvfc#V MSj£«JJ[T?> 
«k3fcLT#$rLJt. flp^ s >-K»J v-if>7°/V5mg£ 
25mUg-fxlf7 57.rH;:Ai"U 7 Dn*;^2mL&rjf 
KS2r3%(v/v)-g-tfy^7-^2mL$-jD^.T 100CT* 

^X7DVh7*57^-- S*7>$f^a(GC-MS, ft 
J>QP-5050, ^7A:DB-WAXETR(J&Wtt$?), 
EISJT^WL. PHAty7-a- 7 b^f;HX 

-MSfflJ&fcOfl&hfc, 3-t HD^^df-^yK^f- 
^xxr;k 3-t Ko^^7^yi?yf-^x7.T 
;k 3-t Kodr^r^y^yf-^xxr/K 3-tKa 
df^Hf*yi?yf-;l'XXx/k 3-t Hndf^K-f-fe 
ySy^/PXTx-r/k 3-t h*Dafv-5-7x7dfv^ 



(79)32002-8057 1 ( P 2 0 0 2 -8 0 5 7 1 A ) 



ggSOHPxVMf-^xXr^&tf 3-t h'odf^-7- 
7x/# ^7*? >-SK 3 H PxHp) * f-/UX*T/K7T? 

bjizztiftim i o i ~0i o 7 tc^-r . 

[06 36] H45ftt«fc0. 7-7x/ 

3f S^r* ymmmt IX 3-t Kn^f i/- 5-7 x 7 
3^^i?(3HPxV)&l/3-t Ko^v-7-7x7^f 
i^T? yS( 3 H PxH P )(7) 20(7)JL- >y h $r^-tf P H 

a 3 * y £±g U#£ c fc . 



[0637] 
[£76] 

«76 

SftfttSHEBOng/L) 1305 

tt*aa(mg/U 685 

S¥*WH-ii<Mn)X10« 4.1 

ESVSS^ttWw) X 10* 8.8 

3-tKn*v'^-9vSK%) o.l 

3-fcKn*S/jJ-^vrtK%) 1.3 

3-KKn^rv'7 r *^B6(%) 1.8 

3-KKu^->Kf , *>'SE<%) 0.4 

3-tKn*v'K7 } -fe>'K(%) 0.6 

3-\lYaAr\/-5-7*j^s-&W&.(%) 36.1 

3-fcKo*S/-7-7*./*v'^7'i'>'g!(%) 59.7 

[0638] {$mM69} 



< Y N2Hc(= i P H P xVx- 7 V- ££tf # U 7-<04 

m y y=raw- h u vAzswtm) > y h u * 

A 0.5%. 5-7x7^f^^K(PxVA) OAXtZll 
tfM9tgift 200mUCYN2^$-«fflL. 30X:. 125Xh 

(cioTBTCU V>3Mi-hVVJ±0.5%. PxVA 
0.1%£#tf. aS«NH 4 Cl)2r££3:^M9lgtfi 20 
OmUtB^iSLT, »C3(rC. 125X ho-7/7>Tlig 

[06 39] :««MS^l/7 h£ 100mLC9?cm 
TtvUAK&SL. 60'CT 24B#fam# LT#y-7-£«i 
tfcU:. tttt&SrftS 0.45^mO^y7l^y7-f;^ 
-X'b&LtzOlo. o-^y-xArfn— ^-Tigi® 

fc. 

[0640] f#^>ilfcsKy-?-03HF»Ji» ^Wn-S 
I--/ 3 ^D7h/57-(-(GPC ;r/- - HL 
C-8020. ; XV V y- ■ P Lgel • M 

IXED-C - 5um. mU\ ?OD*U, XVZj-l> 

fcioweu:. 

[064 1] 1Rktvk.tf» ~?-<r>3--v h®&iilXT<?> 
■fcdfcLTttflrLfc. HP*>. y-7-^y7VW5mg£ 
25mL?g-fXS75Aa(CAil. ?OD*/l'A2mL&rj< 
TmZ3%(\h)istsX9 S-)V2mlZntX 100*CT' 

3.5«*ISffi»U H«=*£Jn;lTa»Lfc». 



itQP-5050, #7A:DB-WAXETR(J&W*tg!h 

f-ivftM^nfezm-otz. a<*&i*Ky-?-oiR$» * 

7"7-xx.yh^Sf^^7 7(C*-f. GC 
-M S MHZ 0 # htitz „ 3 -b H ndf 
r;k 3-t h'odf v-^-tyK^f-^xTxT/K 3-t 
Kn*>-;t??yib<f-^xXx;K 3-tKadfxx 
# y&x f/i'xxf;!' . 3- 1 Kt# f- 
/PXX-f 3-t >*odf Kx-byg^f-^xxr/W 
StX3-t Ho* J-5-7xy3•^I',(3HPxV).x^ 
/^x;*.T/^tf)"7;2.;*'<.:? Wl'S-tfi-Wiiai 0 8—01 
14fc5jrf. 

[0642] dOgm*^ YNrntCt 1 ). 5-7x7 
*is&m*mmb LT3-t Ho* ^-5-7x7*v 
3 H PxV)xx> y h ££tf P H A 3* y 



4* MIS Cli: #5*3*1*:. 
[0643] 
[*7 7] 

sm 

ii«=K;aima(mg^) ego 

tf^-KSfcHSGng/L) 420 

IW^+artMlOXlO 4 9.7 

Efi^^^itCMw) X 10* 29.7 

3-fcKn*v'»gK%) 0.2 

3-tKo*'>^-t»'K(%) 0.3 

3-KKB*->'^#i^(%) 2.4 

3-KKu^v'f**XK(%) 3.3 

3-tKn*->Kf*vSK%) 0.7 

3-fcKn*->K7 J ir>'&(%) 1.5 

3-tKoaf->-5-7*y^v'^f:fi6(%) 91.6 

[0644] mmmio) 



< H45ttfc J: S P H P x V jl - -y h £-£tf * 'J 

icj> ^s?7- h y *j Arsuwat) > y y b y 

A 0.5%, 5-7x7dfv-emi?(PxVA) 0.1%fcSr# 
OM9tS«fi 200mUCH45»S-«»U. 30'C. 125* ho 

-t/ftx-immitz. mtbzm&mz 

ioTHDRL, yvrflW-MJ^A 0.5%. PxVAO.l 
%Sr^-tf. ^*j®(NH,Cl)S:-^t^VMVI9i$tfi 200m 
UcSSjSLT. SK30X:. 125Xha-^/^tii^ 

[0645] dO^iai^W -y h $r lOOmLcO? DO 
*;PAt«SL, 60^T'24l^rajaffLT^y-7-S:}lB 

-Xb&Ltzco-h, n-^y-xy^-^--cii^ 

ft. 

[0646] WfeilfcsKU -e-^TH 1 *^. y/PA- $ 
X-y3y?D7h/77^-(GPC ; SCV- • HL 
C-8020. X/7A;-ifj7-7^7h'J-' P Lgel • M 



(80)32002-8057 1 (P2002— 80571A) 



IXED-C • 5um, ; ;no*W, 

[0647] f»Mufcjj? y v-<oxx 7 hjfijfc&klTO 
kolZlXtttirLtz. gp*, N #yv— tf->-:r/P5mg£ 

KR* 3*(v/v)£tr.X* ;-)V2mlZmz.X KXTCT' 
tfx?u~?vr?y4— *ft£HfiSaKGC-MS. A 

&QP-5050. ^7A:DB-WAXETR(JgWttS) N 
E IS) T'##r U PHAty V-XX »yW * f-ypxk 

^-^-■yh^#*T&3l£:^7 8{c^\ tlz, GC 

/k 3-hFDdf>-T^y^^-;pxxf;K 3-fcHo 
^f^Hr^yK^f-^xxryK 3-t KDdfvh'T-fe 
>-&;>< ^-x.XrA'&tf 3- 1 H D 4rv-5-7xy^ 
^(3HPxVM^xxf7U9vx7,^7 h;i/$-e 
*i-WiHll5~Hl2 0fcjj^. 
[0 64 8] Zemkfrb* HA5mzX*). 5-7x7 

i*f3£i&(3HPxV)xx.y K£-£tfPHA3*yv-£ 

[0649] 



£78] 




^78 






910 




390 




9.1 


Or¥##^ii(M w )xio 4 


511.4 




0.2 




2.2 




4.9 




0.8 


3-fcKn^>Kf f -kvife(%) 


1.5 




90.4 



[0650] tmmi i) 

< Y N2ffit iSPHP VAX >/ h Zisti* ! J V-<7)£ 

m7)V9\—x-m%m>7>v?v-x 0.5%. 5 

-7i^S*»(PVA) 0.1%tS:^tfM9iSit!! 200 
mLtCYN2»$rftau. 30*C, 125Xho-7/#Tig& 

mi*. i7mm, m&mmmzx^xmw. 

U 7)V7 Y-X 0.5% x PxVA 0.1%£-£tf, Msg 
WN H« C 1 ) &v W 9 igffi 200mL£Hffl L 
®carc. 125Xhn-^/4J-tSBiS«L3t. 501$ 

[065 1] ■romfctatt^u-.y lOOmLO^on 
ffiU:. ifcJMSrfLS 0.45//mO^y7U>-7-f;^ 



[0652] *Mifc#y v-o4h?JUi. VA,**- s 

X-y 3 ^D?h/77^-(GPC ;KV-- HL 
C-8020, ; ^'7 7-7*? M7- • PLgel • M 

IXED-C • 5 urn, ; ^DD*M, tfUXj-h- 

[0653] *fc*ufc#y ?-<oa- 7 MU«iJHT« 
■kStlTaWLfc. W*>, #y v— Fy77P5nig£ 
25mMg^XS77X3fcAit, 7no*/|^2mL.&tf 
KK£ 3 % (v/v) £tf7< ? 7 2 mLJ- JDX T lOOC? 

3.»ns»»u Miz^tatxmuzm, ^mz 

»QP-5050, #yJ*:DB-WAXETR(JWim), 
EmX'ftffil, PHAt77-J.- 7 hVX+frxk 
r/WtiBjO^^tf-?^. K*&^yv-<?)iR*, q& 
7-7-Oi 7 ho»fflSft*«7 9(=S?t. GC 
-MSJBgiOffAWi:, 3-hh'odf^7^>-^f- 
/Pxx-f/k 3-h Kn^f'#yjg^/p X 7-f,i,& 
t/3-t Fodf 5- 5-7 i^Sfi( 3 H P V)* +fr 

xXT^O-7X^7>;^-?-n-fix@l 2 1-01 2 
3fcjRt. 

[06 54] ClC^teS*^; YN2tt(Cj;i3, 5-7 xX 
^^ZMZmnt LX 3-b KD.Jfy-5-7x-^S? 
IS ( 3 H P V) xx . y h P H A ntf y L 



[0655] 




[^79] 




^79 






1400 




935 


&TO#-Hi(Mn)xio 4 


6.2 


Eft¥^^MCMw)X10 4 


14.0 




0.6 




0.7 




98.7 


[0656] @OtW7 2) 





< y mmzx h p h p vxx « y h y 

S(vy/-X_&m?iSji)>vy7-7. 0.5%, 5-7 
i-*SI8(PVA) 0A%t*1StsM9t$i& 200mL 
(CYN2tt$rffiat. 30r, 1257. hu-f/ftX-Mm® 

mitz. m®&, mfc£m*ftmz£-?x®iRL, v 

>S-Z 0.5%. PxVA 0.1%$:#tf. S*j!|(NH 4 
Cl)t*44^M9i»| 200mL(CS!g}SLT, SIC30 
'C. 125X h O-7/^THaiS* L^. 51W, ffl* 

[0657]^ <nm&%tM^\/ -y h 100mL^7 DO 
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ABU:. ttH5?S$-7LS 0.45^m£O^y7"P>'7-f;l-^ 
-•£'<?>$ L£<7)*> . o-? y -x/N'^p.-^-tli^ 

fc: ■ 

[0658] *§£ftfctf y V-**)^*^ 
X--/ 3 y?D?>/77-f-(GPC ; Sy- • HL 
C-8020. ^7A ;^Uv-7^7hy-- PLgel M 
IXED-C • 5vm^ ?nn*M, Wx+V 

[0659] Hbtl&fity V-£7)XX - y MBj&ifctfRO 

idKLTttflrl.*:. HP*>, iKUv— 9-y77P5mg£ 
25mL^7.S7 5X3fCAit, ?un;|vkk2mLX7/ 
3%(v/v)£tM r?/-wP2 mlZMlX 100'CT' 

^X?D7h^77^-fIM^I(GC-MS, ft 
}*QP-5050. ^7A:DB-WAXETR(J8WttS). 
EIft)-C*«fU PHAt/7-ar. 7 hcox^xx 

^-1-7 h^9f^*S:^8 0t^-r. GC 

/loC7.T^#tf3 -t H odf ^- 5 -7 x^/H£g8( 3 H 
PM)X1-)V^X7-)V<r>-?xx'<.7 WPJ-^-ix-eilHi 
24&tf01 2 5 ic^T. 

[06 60] .Z0MB&ty* YmmzXO. 5-7 x- 
/H*P|tg?f mnt UT3-t KD^y-5-7x-;^ 
S(3HPV)a^7 h££trPHA3!Ky7-££*L 

[0661] 

iS(*K;eima(mg/L) , 1350 

iKy ffijftaSOng/U • 955 

Jt¥M)^+a(Mn)X10« 6.1 
Sfi¥^^ii(Mw) x io 4 13.8 

3-th'a*i/*#*>l%(%) 1.9 
3-KKo^-5-7»=;/P 98.1 

[06 62] [£ttW7 3) 

<YN2St J:I.PHPVax7 h**trdf'J"e-o4 

aou*** u *£ZKBWF»>»iw- h y>A 0.5 

%. 5-7x^^S(PVA) 0.1%fc££trM9*g 
J^mLfcYN2fl*OTlU 30'C. \25Xhu—?/ft 

KU.JLlW-h'J^A 0.5%. PxVA 0.1%£-£ti\ 
gSiI(NH 4 Cl)$r#a#^M9t#ft 200mUcS!SS 
LT. S£30'C, l25XhD-?/7K18StgltU:. 28 

[06 63] CKOSBSfati^l'-y H£ lOOmLW^Dn 



ftLfc. i*tU?££?UI 0.45//m^>7Uy7-f^^ 
-X'b&ltzV-h. o - ? y -x a'tKU - ? -Titai 

[0664] fc'fcftfctfy v-Ofrf-Mli. 
l-y3y?D7h/77<-(GPC ;3ftV-- HL 
C-8020, *7A;,1f'j7-7-f7MJ — PLgel-M 
IXED-C • 5jum, ^;?PDt^, ^VX^U 

[0665] fcfcftfcsicy v-<7)JLX. y hfij£{iWT<7) 
J:d£LT##rL7t. IP*>. -1?yv-ify7VU5mg£ 
25mL^-7-XM75^.3tAil, 7na*/PA2mL&ir 
KK£ 3%(v/v)#tf^^/-^2mLS:3DX.T 100'CT 
3.5«WBiat» S£*2rJn;tT#?8L*:f3L 
^;D7h/77<- »*7>flrgS(GC-MS, ft 
jSQP-5050. *5A:DB-WAXETR(JSWaS). 
El£)T'7)-#rU PHAt77-ai7 h^^f;HX 
T/HbilOlal^S-fifo^. Stt&t^yy-OJR^ * 
h^^S^8 ltc^-f. GC 
-MS«!l£J;9#£>;hJt. 3-t Ko^g&g^fvpxx 
x/k 3-bHn^vjj-^^y^^xxT/K 3-b 
Hp4f j^r * >-ib< f-^x^r-^aif 3 - fc H o^f 5 
-7 x x;l^#®( 3 H P V) ^ fyL-XT, f'WVX 
? Wt^ix-filE 1 2 6-0 1 2 9fciS?\ 
[0666] YNffilzJ:*). 5-7xX 

tV&mkmmt LT 3-t KnJfy-5-7xx;l,gf 
1S( 3 H P V)xx -y h Sr-^tf P H A »J L 



[0667] 
[f!81] 

£81 

iSfc&iamaong/u 2050 

>W^—^)ftaS(mg/L) 1310 

*¥##-H*<MiOxio« 6.3 

Sfi¥lS»^i4(Mw)X10' 13.9 

3-fcKn*->g&&(%) 7.5 

3-hKn^f->^- : J'^>rt6(%) 0.8 

3-KKu^r->f**>'g!(%) 0.8 

3-kKa*v'-5-7a;-/VWlLgS(%) 90.6 



I06681GW«f!74]. 

<YN2m:<J:SPHPxBa.X.y h^tftfy?-^ 

g( y y ^zt- h y -7 az»W8«) > y v ^rn-t h 

y •> A • 0. SftftftK L-^P^ s >m- h y T7 a . i * 

Thy(B*S@l) 0.5%k, 4-7x7dr^-n-SK(Px 

BA) 0.1%t$r^-tfM9«it 200mLfc, 

X raiJT4 ■ YNmSrffiSL. 30°C, 125Xho- 
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[0 6 6 9] :^felM/.y H£ 20mLc7)^nn*;^ 
fc«BU #?60r:-e 2(«BHWPLTPHAi«iajt 

^57< -—Wt#*r§aKG C-M S , S^Q P-5050, 
EIi£)T-##rU PHAt/7-a-.y h-tfW-^/Pxx 

y hX'fo& 3-b Ko^f i^-4-7xy dri^-n-gS 
»<3HPxB)Ai?h<oJfc»*W^PHA* % £jRsg 

[0670] 
[«82] 

«82 YN2t^S»KybKp»»W'^/x-k!)»ie 





WO 




20 




13 




8 




440 




17 



96.6% 

B.9% 
9B.4% 

ND 
43.5% 



[0671] 
[*8 3] 





290 




20 








0.1 % 




0.2 % 




1.1 % 




0.1 % 




0.9 % 




0.2 % 




0.5 % 




96.9 % 



[0672] GtttW7 5) 

<YN2#c£J;|>PHPxBxx.y r-£$tr:i?y v-<7)4 

*<y >^sz^- h y vj>-®mm:*&m)>m 

OOmLfc^a-H*^ • f-ayr-f ■ YN2«£tt» 
U 30°C, 125Ar-Q-?/#T'8l$!a. SS^JtLTS 

RZ^hU^A-O.&MOft 0.5%t4-7xyi^-n- 
SSil 0A%t£-%tsM9i%i&5LmWl. fim* 50m 
L8MU 30-C, »*(* 2. 5L/^t'ii^Sr# 

fc. £«v<w hMtt.7X«>aaBttit*»hy9A* 

120mLfc»»U «&4X;T2«ia«iLTPHA 

srjfttKLJt. a'Wj-mctoPHA^iiiJRLsaat^ 

*» $ttttft 1 LSfc 0 56mgcO P H A tfft fc'ftfc . 
[0 6 73]#fe*ifcPHAtt, WftJCft-aTjf^/y 

gS(GC-MS ( ft?tQP-5050. EI£)T*##rU PH 

fc. -eo^*, 4-7xy#S^nHMUcA*"*-*BHK) 

n-g&ip.x -y hcDfflj£Jt(G C-M S , h'-^x y 7*Jt)Ji 
99. 7JfCJbofc. 
[0674] 

«i y . »J h KD*^7 

1L SilEff^yhh'ndfvr;^yx-h5-^uai 
ozmm&m^^mxo t Kn* ^tv^/x-n 

7^ y x- h ^'flga6T^i$wt . floisv 4fiKTSg 

[0675] 
[5259*1] 



SEQUENCE LISTING 

<110> Canon Inc. 

<120> Polyhydroxyalkanoate its manufacturing method, and microorganisms 
those are used for the method. 
<130> 4351009 



<160> 1 
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<210> 1 
<211> 1501 
<212> DNA 

<213> Pseudomonas jessenii 161 strain. 
<400> 1 

tgaacgctgg cggcaggcct aacacatgca agtcgagcgg atgacgggag cttgctcctg 60 

aattcagcgg cggacgggtg agtaatgcct aggaatctgc ctggtagtgg gggacaacgt 120 

ctcgaaaggg acgctaatac cgcatacgtc ctacgggaga aagcagggga ccttcgggcc 180 

ttgcgctatc agatgagcct aggtcggatt agctagttgg tgaggtaatg gctcaccaag 240 

gcgacgatcc gtaactggtc tgagaggatg atcagtcaca ctggaactga gacacggtcc 300 

agactcctac gggaggcagc agtggggaat attggacaat gggcgaaagc ctgatccagc 360 

catgccgcgt gtgtgaagaa ggtcttcgga ttgtaaagca ctttaagttg ggaggaaggg 420 

cattaaccta atacgttagt gttttgacgt taccgacaga ataagcaccg gctaactctg 480 

tgccagcagc cgcggtaata cagagggtgc aagcgttaat cggaattact gggcgtaaag 540 

cgcgcgtagg tggtttgtta agttggatgt gaaagccccg ggctcaacct gggaactgca 600 

ttcaaaactg acaagctaga gtatggtaga gggtggtgga atttcctgtg tagcggtgaa 660 

atgcgtagat ataggaagga acaccagtgg cgaaggcgac cacctggact gatactgaca 720 

ctgaggtgcg aaagcgtggg gagcaaacag gattagatac cctggtagtc cacgccgtaa 780 

acgatgtcaa ctagccgttg ggagccttga gctcttagtg gcgcagctaa cgcattaagt 840 

tgaccgcctg gggagtacgg ccgcaaggtt aaaactcaaa tgaattgacg ggggcccgca 900 

caagcggtgg agcatgtggt ttaattcgaa gcaacgcgaa gaaccttacc aggccttgac 960 

atccaatgaa ctttccagag atggatgggt gccttcggga acattgagac aggtgctgca 1020 

tggctgtcgt cagctcgtgt cgtgagatgt tgggttaagt cccgtaacga gcgcaaccct 1080 

tgtccttagt taccagcacg taatggtggg cactctaagg agactgccgg tgacaaaccg 1140 

gaggaaggtg gggatgacgt caagtcatca tggcccttac ggcctgggct acacacgtgc 1200 

tacaatggtc ggtacagagg gttgccaagc cgcgaggtgg agctaatccc acaaaaccga 1260 

tcgtagtccg gatcgcagtc tgcaactcga ctgcgtgaag tcggaatcgc tagtaatcgc 1320 

gaatcagaat gtcgcggtga atacgttccc gggccttgta cacaccgccc gtcacaccat 1380 

gggagtgggt tgcaccagaa gtagctagtc taaccttcgg gaggacggtt accacggtgt 1440 

gattcatgac tggggtgaag tcgtaccaag gtagccgtag gggaacctgc ggctggatca 1500 

c 1501 

[112] ^^STlf^^PHA^H^S^llIX [08] %im9X*®t>iltzPK A£fltectS*/V- 

^9 y)V<nW£&$&^tmXhh. X~>y Y<n*^)VX*XTMtMZ^X<DT\C*m- 

[03] mmmex^^tttzPHA^cms^mx mxh&. 

^rhfrcomjmskz^imx&h. [H9] mmmi oxnhtifzPUA^m&i'^y^ 

[04 ] IIJfeWI7T1#^>^5-(4-7;^n7x7^ y hVt^V^XTMimz^XVTXC Ztfk 

*tmx'b&. [010] mm i lx^titzPHAzmm-z*; 

[05] miMM8Xl§^titzPHAZffim- ? Y<r>*+)V^XTMlUz^x<r>T\c* 
jl- > y yayx+fVJLXTMtMz^xnGC-wsn mMX'hh. 

h^M^y^D7h^77 4-(T\C)*9fztmX' [01 1] (z)\i5-{4-VV7)V*u*J~)V7 ±-)V) 

[06] (a)a^(b)ii $mmsx%t>titzP\\Aim mi^^xx^vfvi^tmxhh. 

^^^77-^7 FcO^^XXx/HkWwOV^T [012] HSfctfH 4Tl#^tl^PHA=?^Uv-c7)^ 

<7)T\C\<Z&VhV-9<n^XX^9Y)VZ^mXfo ^Mmnttmte&Z^mX'hr) % (amPHA:^ 

h o y v-<txx fvWbtioTi c ( y-9)\>4 Jtv9u-?yy 

[07] (a)Ri/(b)n^ m&msx^^titzPUAzm yy<-)x-h*). (bmTiccfctt&aeHp-- 7 k- 
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& 6 3 - 1 K ndf 5 - (4 - h 'J 7;M"D.x ^-/i,? x ^ 
(01 3] mmi 5T1#£>*UtPHA:?;Kyv-<oy 

^HmmmMki^tmx'f} o , (a)«p h a?* 

?7 4-)X'b*). (b) J2TI C IZ& Jt 4 Bate- -y h T* 
*>£ 3-t Kndry-5-(4-h 'J 7/M" n^f;P7i_. 

[014] mm 3 0 T1#£>ix*: P HAO 1 H-NM Rx 

[01 5] **CT34T1#^fl^PHA0 1 H-NMRX 

[016] 4-(4-7/^n7xy-3f^)BK<0 1 H-NM 
RX^?|^£^-0-e<&l>. 
[01 7] 4-(4-7/I^D7x7dfv)i&I^)i3C-N 

[018] mm\4 1 feU^T, YN2flMAHHMlQ& k 

[01 9] ^0}4 1 fcfc^T, YN2ft^^ai{*^ 
£>®JR L?t: P H AO 1 H-N M RX^ h /l^^^tST* 
4. 

[02 0] 4-(3-7;^D7xy^fv-)SlE(7)iH-NM 
[02 1] 4-(3-7;M-O7x74fx)g&$0 13 C-N 
[02 2] £ffcffl|4 7 tfcl^T. YN2fc<r>immfofr 

4>0C Lfc PHAfcos ^ ?y y S'XflMcMSLfcG 

C-MSX'*.? h/H*-^^S5^HT»*. 
[023]£|iW47fctitvc, YN2tto££Bflc£> 
£>[H]J|xX£PHA<?)i H-NMRX^? h/H&jjctH-C* 
4. 

[024]Sg»0j5 3lCfcVvt\ GC-MSHjeJOJI 
$>*Ut. 3-hKDdf^lg^^xXT/^VXX^ 

?h/l-£^-0T'£>i>. 

[02 5 3^M(0f5 3fcfc^T. GC-MSSISJ:0# 
btltc. 3-tKn*>--5-(4-7/M-07xy^)$ 
J^I^/IxxtvKOVxx^? h**jj*tH-C&*. 

[02 6] mtt&M54iZto^-Z. GC-MSaj^iyfl 
3-t Ko^KI^^XXtVUOvxX^ 

[H2 7JMatM54fc*j^r. GC-MSffl^J; Off 

[02 8] HifeM5 5(CfcV>T. GC-MSSJ^J:Off 
4>*Ut, 3-t Ko^i^^V&^PXXx/UOV 

[02 9] £Jt015 5fc*SVvC» GC-MSaS^iO^f 



Mlfc, 3-t KO^tT^I^^XXt/I'OVX 

x^? h***-*-0r*s. 

[03 0] *tt«5 5fc*JV>T. GC-MSaS^J;Ot# 
3-t h'Ddfi^-5-(4-7yl-5j-D7xy^x)^ 
?SI(3 HF PxV)^f ;nxf MV^X^^ 
>n-t0T'*l»„ 

[03 1 ] £ltW5 6£iJlrVC % GC-MSS9SJ;0f# 
4>*Ut, 3-tKo*i^??yi^,i,xx7^<7)v 

[03 2] Hifcfla|5 6 fctJV^r, GC-MSa!|^J:0f# 
4>*tf:. 3-t Hndf^T^y^^/l/XXT/KOVX 
x^? Wl^-fHT'J>|>„ 

[03 3] ^St0!5 6fci5^T, GC-MSa^iOft 
£>*U^ 3-t KDdr>--5-(4-7;^D7xX^)^ 
K(3 H FPV).Xf:^xxT;KOvxx^^>;i/,j^ 

[034] mmm57iza^x. Gc-Msasg^on 

*>*l*: , 3 -t H Ddf ? ? f;nxf;^7 

[035] KttW57fc*J^T, GC-MSaH^iOft 
4>iut, 3-t Ko^^r^y^f-;pxxr/l-<0-7X 

[036] £SI0«5 7fc:i3Vvc. GC-MS»gJ:9& 
*>*l7t, 3-t Kn^-/-5-(4-Wn7x-;l')$f 
K(3 H F P V)^f yHxf ^VXX^? Wl^-f 
0T-&6. . 

[03 7]^fe0K5 7tfcV^T. GC-MS$|£J: >)# 
4>*Ut, 3-tl<DJfy-5-(4-7WD7x/Jf-/ra 
$BK 3 H F Px V) X f;Hxf;kO?XX^? b )V* 

[038] Wt«5.8fc:*JV>T, GC-MSajl^iOf* 
fcflfc, 3-t Kndf ^^^f-^xx-r/^vXT.^ 

[039] KfltW5 8fc*ivYC, GC-Msil^i0f# 

£>ft* . 3 - 1 h ndf i,* ? 9 +A,xx?-n*rr 

**'<.?Y)i>zmmx't>z>. 

[040] mmssiz&wx. Gc-Msas^j:o# 

x*<? h!i>z*ctmxb&. 

[04 1 ] %ft0!5 8fc£iv^ GC-MS«gJ; "5?S 
3-tKo*S/-5-7xy*^S«t(3HPx 
V)^ ^xXr^OVXX^^ Ml-£^-f0T-&S. 

IH4 2]*it0!5 8K*J^-r, GC-MSS!|^J:Oft 
^tot. 3-t Ko^^-7-7xy^r>-A.7^yi!(3H 

[04 3] 2mM5 8lZt3^X. GC-MSail^iOff 
tiut, 3-t Fo*^-9-7x7*^y-?-:y$(3HP 
xN)^f-;l-xXx^cO-?XX^^ h;P^^-f0TJ>&. 
[044] »fc«5 9K:4J^T. GC-MSWEJOfl 
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btltz. 3-t Ho^v-iS^^xXx^V^X^ 

[H4 5lHitW5 9lCfcVvt, GC-MS»j£J;'J1» 
htlfz. 3-b Hn^^^^yK^f-^xXT/KT)'? 

tB4 6]HaiW5 9fc^T. GC-MSHJgJO* 
£>ft/c. 3-t Yu*=/*79y&*l-)Vx.x : r)V<r)-? 
XX<^7 YlVZ^-fWiX'foh. 

[H4 7]|UtW5 9fc:tJV»T. GC-MSSS$£J:9*§ 
Mifc , 3-h Kndf isf i) ?-;Io:Xt>K0-7X 
x^h^SrS^T'fcS. 

^titz. 3-h Yv*isYT*i'y&xi-)Vx.XT)V<rr? 

XX^9 h/Ui^-tmX'hh, 
[04 9] ggfefl5 9(=&WC % GC-MSfflfeX*)'& 
hM:. 3-b Hn^yHf-t f-^xXr/KOV 

[H5 0HdtW5 9K*JV^. GC-MSSI^iOtf 
t>tlk, 3-bKodf^-5-7x/*:^®(3HPx 

[H5illSfcW5 9fc:tsvvt, GC-Msa^iOft 

3-th'DJfy-7-7j:y^^r^yiS(3H 
PxHpM^lXXfyt^VXX'*.? f-A-£7jrfl2"e& 

[05 2]HSI0IJ5 9t*SV^T. GC-MSSSSiOff 
£>ix£. 3-t Ko3-S/-9-7x/:ifWtyig(3 HP 

[053] SdiW60fcfcvvt. GC-MS-aH5£J: , }f# 
Ctlfz. 3-tYu*i'&n**}-)V^XT)V<7)-?XX'^ 

[05 4] jHtW6 0fci3Vvt» GC-MSjajgiO* 
&fut. 3-h Kndr^ d f-9->'Ky-?-^xXT'^v 

[H5 5lillSW6 0lcfev^, GC-MS«S5£J:9f# 
Wife, 3-hKndfi^??yl?yf-/Wxx7 i /l'OV 

[056] !HtW6 0fc*5VvC, GC-MS«£J:>Jf» 
t>tvfc* 3-b Kn^f-zfAVlbtf /I'XXf ;W7X 

x^htu^jfctmx'hh. 

[05 7] HJfiM6 0tfcV^T. GC-MSM^iOtt 
3 - h H o^f I/ Y iri] >m* fA<zXf;W)7 
XX^? Wt^7jrf0T&S>. 

[05 8] liife^OlCfeWt. GC-MSS!l^J:'9t# 
^flfc. 3-hKDdfv-HTt^K^^xXT^OV 
xx^? WP£5WC'$>& . 

[05 9] m&meoizn^x, Gc-Msm^x'om 

ktlfz. 3-hHodf>--5-7xy^^^(3HPx 
V)yf-/WXXr/K0"7XX'<.^ bJ\s£*-tmX'fo&. 
[06 0] HJ8096Ofc*5Vvc\ GC-MS«I^J:Of# 
3-hh'n#^-7-7xy^^r^yi?(3H 



PxHpMf^xxf-n-o-rxx^:? b;l'Sr^-f0T'S> 

[06l3iaS0<6O(Cfc^T. GC-MS«!l£J;>)t# 
t^tlfc. 3-bFo*> ; -9-:7xy"*;//-f>-iK3HP 
xNMf-/UXXfvU^?XX'<.:? N/l-Sr^1-0TS)S. 

[06 2] H*t0«6 1 tris^-C, GC-MSW6J:»)f» 
fctut. 3-h h'odf^SK^^XXf/^VXX^ 

7 WH^-t0T&&. 

[06 3 ] H5fc0«6 1 IZtS^X. GC-MSa3^i 9ft 
£>ft*:. 3-bKo*v--4-7x/*i'KI!(3HPxB) 
Xi-JlsZCXTJl'WXX'*.? hfoZ7jki-fflX'$>&. 

ime4)mmenza^x. Gc-usmzxw 

t>tltl. 3-hh-odf-^-6-7x7^^^>'e(3H 
PxHxMf-zUxxfvUOVXX^? b;i/5r^1-0T'S> 

(06 5 ] HS£0!I6 1 fcfcvvc. GC-MS^J: 9# 
Wc, 3-hHndf^-8-7xy^>'^7^^i!(3H 
PxO^f-ywxxx/WO-TXX^^ h;W£ip-$-0T*> 

[06 6] 3BfcH6 2fct$vvc, GC-MsaUEiOft 
fetut, S-hh'ndf^S^f-^xxr/WtO^xx^ 

[06 7] mkm6 2i,Zi5^X. GC-MSmfcX*)® 
t>iXtz. 3-hHndf^-4-7xy^f^Sit(3HPxB) 
y-f/^Xr^KOVxx^^ hrt>£jjrf0T'£>6. 
[06 8] HMPII6 2(^V^T. GC-MSSGgckOft 
£>;ftjt. 3-hHndf^-6-7xydf^^y^(3H 
PxHxMf-^xxf ;K7)-7XX^7 WP£Scf0-C£> 
£. 

[06 9 3 H5feW6 2£fcvvc. GC-MS^J: 0f# 
^fc. 3-hKDdf^-8-7xy^^^^yS(3H 
PxO)y^-;PxXr;KO-7XX^.^ WP£Srf0T£> 

[07 01 ^SfeW6 3tiiV^T. GC-MSS!ISJ;0# 
fcfifc, 3-bKodfj/gSisyf-^xxf/^^XX^ 

[07 1] Hife^l6 3fc*3V^. GC-MSS!I^J:0# 

S>*u^ 3-bh*o^>-5r^^yl!yf-;Pxxx;K0v 
xx^<? h;P^^-r0T'fcl>. 
[07 2] HJSM6 3{Ci3^T, GC-MSSJ^iOtt 
L>tltz. 3-hHD4^T*>-Kyf-^XXx^<7)VX 
X^:?Wl/£^f-0T*J>£. 

[07 3] HJfiP!|6 3tCfcV^. GC-MS^iOtf 
t>tltz. 3-hKo^v-4-7xy4r^ffiK(3HPxB) 
^f/kxxf^wxx^? WP£jjrf0T'$>£. 

[074] mbm63lZ&^X. GC-MSS!l^J;'3tf 
<->iUt s 3-h Hodf is-6-y x 7 ^^df-^yKO H 
PxHxJ^f/l/lXf/WVXX^? Wl/£5rf0T& 
-5. 

[07 5] HSfiWI6 3tfc^'C. GC-MS«I5£J:»K# 
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£>i"Ut. 3-t Fn*;^?;?yg^f^x;*x/U9-? 

f^TiWC'&ft. 
[07 9] 9mM64lZ&\,^X. GC-MSfiJ5gJ;0ff 

[B8 0]XttH64C£lvc, GC-MS8J5gJ:0ff 
£>ft*:. 3-t FDJf j/Hf^^f ;HXf ;W)7 

[08 1 ] ymmeAizawx^ Gc-Mssj^ioff 

htvtz. 3-t Kn^y Kftyiyfynxf/W)7 
XX**.? YlVZ^-mxbZ, . 

[08 2] ^»0«64t*JV>-C, GC-MS8JjgJ;0ff 
<ofut. 3-hHDdr^-4-7xydfv-liS?(3HPxB) 
^f/pxxfywvx^? h^Sr^-t0T-*l>. 
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3-t h'DdfvT^>-iS^^XXf;K7)VX 
-V^Wl^-mc&ft. 

[097] ^«0!67fc^^T, GC-MSJUSJ: Off 
<5>*Ui, 3-tKndf^Kr^>gt><^xxx;^f- 

[098] §*H0|67fciNYt, GC-MSSU^J: Off 
3-tKo^^H7 ? -t>^^x^r;^V 

xx^?h)Vimwxhh. 

[099] ^*0f6 7fctSV^Ts GC-MSS!|^J:Off 
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^7h/l/£^Kt0-C$>l>. 

[01 0 9] HitW6 9t:iJ^T. GC-MS3956J9 
ft&flfc. 3-t Kn^j^^y^^xX-f/UO 
-7XX^? WP£^-t0T&i>. 

[01 1 0] mzM69{Z&UX. GC-MSSJSJ:*) 

ft^ixf^ 3-fcHodfvjr^^y®^^-;Pxxr;K0 
7XA^? h^$r^-t0T'*>l>. 
[01 1 1] $mM6 9lZ}$^X, GC-MSM^.i r ) 
'&$>fltz. S-hKo^f^r^yiS^f-^X^f/^V 

[01 1 2] 231046 9££ivr, GC-MSffl^iO 
f# £>ft£ . 3 - t H o4f v H r# >"S^< f/HXf )V<r> 
hH-Zvk-tmX'bZ . 

[01 1 3] Hlt0l6 9fciiVvC, GC-Msaj^J:') 
#£>fl£, 3-hh'o^^h'T-fe^K^^x^r/KO 
•?XX^? h^$r^-r0T$>5. 

[01 14] mtift6 9£i3UX, GC-MSSS^iO 
dfeflfc. 3-tKn*5/-5-7xy*fflSK<3HPx 

[01 1 5] HJS0!7Ofc:t5UTs GC-MS^iO 
f*&h.fc. 3-bKo^fv'A.^>'g>-f^xXT;l/c7) 
VXX^? h;P£Scf0T-&l>. 

[01 1 6] H»W7 0fcfcwc. GC-MSS!)^J:t) 
It Wife. 3-tFo*:/#y-?yl^/lxXT/l'?> 
vxx^? b;P$:^0T'$>S . 

[01 1 7] HS60iJ7Ol;:*>VvC. GC-MSSISiO 
49&*ifc, 3-bFndf^r*yiS^f-^xx-r;P<OV 

[01 18] «M!7 0lC*JVvt. GC-MSji^J:0 
3-t Ku^Kr^K^f-^XXf/KO 



h;PSr*-f-0T'l>l)„ 
[01 1 9] S6StW7 0fc:*i^T. GC-MS855gJ:») 
3-t Kn^fy Kft^f^f ;K0 
VXX"*? b/UZ7fr?fflX't>&. 
[01 20] 9BtH7 0lC&tvc. GC-MSfflSJ;!) 
ftMlfc, 3-hHo4p5^-5-7xy*a»R(3HPx 
V)^f;i/xxf^«v^^^7 hfr%7tt-fflX't)h. 
[01 2 1 ] $mm7 lfcfcWC, GC-MS^iO 
'fihtifz. 3-tKD^fy^?;yg^f/nxf;w 
vxx^? h;P$r^-r0T'ftS. 
[0l22]HSfi017l(ct>v>-C. GC-MS8S5g<i:>? 
3-t HD^yf^yS^f /I'XXf 

[01 23] mm7 llCgWt. GC-MSS0^.J:O 
it^fLfcs 3-t Hodfj^-5-7xX;W^K(3HP 
Vj^fvPxxfvt-cOVXX^y' Wl/£ijrt0T*&&. 

[0124]HSS097 2^fc^T. GC-MSffl5£J: 9 

[01 25] «tW7 2fc*JWt, GC-MSf!l$gJ: 9 
f#4.iX3t. 3-t Kndr^-5-7x^^K(3HP 

[0126]HSfeW7 3(=i>V^T, GC-MSSKJO 
'&t>tltz, 3-t KD^fyBS>f/H^fW7^X 
^7 Wt-£*rr0-C&&. 

[01 27] mWm7 3lZ&^X. GC-MS^iO 

7XX\? h;W£Srf0TS>S. 
[01 28] HMW7 3CfoV%T. GC-MSSS^IO 

t#^>iX3t. 3-t Hndf^T*yib<^;i'XXT;^v 

h/USr^f HT*4. 
[Hl29]SaSW7 3fc*JVvt. GC-MSffl^iO 

*#<b*l*:. 3-t Fo*><-5-7x^/l^SK3HP 
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